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Reliable Direct Sources the Workd Ouer 


FOR 


VEGETABLE TANNING 
MATERIALS 


WATTLE EXTRACT 

WATTLE BARK 

MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

Divi Divi 

CUTCH 

QUEBRACHO 

SUMAC — LEAF & GROUND 
TARA— PODS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


The OLSON SALES AGENCY 


Smport + Export 
20 BROAD STREET (NEAR WALL STREET) NEW YORK 5, N. Y. 


Cable Address: Telephones: 
‘ 0226 
“COROSAGE” DIGBY 4 0227 





His is our family of Gargoyle 

leather oils, greases and spe- 
cialties. You'll find some that 
you've known and used for 
many years; others that you 
may be interested in trying. 


There are the Sulfolines— 
unique fatliquoring agents; the 
Curriers Greases — leaders in the 
field of leather stuffing; the 
Solenes, Sole Waterproofing 
Compounds, and microcrystal- 


line waxes; special leather oils 
and other products. 


All of these products and our 
years of experience are yours — 
to help meet your individual 
needs. Just call your Socony- 
Vacuum Representative. 


SOCONY-VACUUM OIL CO., INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, WN. Y. 





MECO EXTRACT 


ONE GRADE—THE BEST 


CHESTNUT WOOD OAK BARK HEMLOCK BARK 


All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 
6400 Centennial Boulevard 


TENNESSEE PLANT MARION PLANT ANDREWS PLANT | 
Nashville, Tenn. Chattanooga, Tenn. Andrews, N.C, 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 





herever chemical quality counts... 


STANDARD 
or 
PURITY 


For 
Chemical Control 


For 
Product Planning and Development 


For 
Educational Laboratories 


BAKER & ADAMSON Regence and Fone Chemivale 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
amas 40 RECTOR STREET, NEW YORK 6,N.Y. =e ee ee = 


Offices: Albany ¢ Atlanta © Baltimore* * Birmingham* * Boston ¢ Bridgeport® © Buffalo® ¢ Charlotte® 

Chicago* * Cleveland® ¢ Denver® © Detroit® © Houston® © Jacksonville * Los Angeles* © Minneapolis 

New York® © Philadelphia® © Pittsburgh® © Providence® © St. Louis® * San Francisco® © Seattle * Yakima (Wash.) 
n Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 

In Canada: The Nichols Chemical Company, Limited °¢ Montreal® ° Toronto* . Vancouver® 

SETTING THE PACE IN CHEMICAL PURITY SINCE 1882 

* Complete stocks are carried here. 
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TVS BATE COMPOUNDS WAL 
OW | hy (SL CML) |S 


Better Leathers at Lower Cost ... 


It’s Easy with Linco Products 


Do you believe the maintaining of leather 

LINCS PROOUCTS markets desirable? If so, highest quality 

* eathers at lowest possible cost are necessary. 

PANCREATIC BATES To accomplish this, no single improvement 

FILLERS can be the answer but a lot of steps in the 

SOLE LEATHER FINISHES right direction might. Better yields is a very 
TANNER'S LIME important step. 

AND CHEMICALS We invite your inquiries and permission to 

prove better yields with LINCO PRODUCTS. 


L. H. LINCOLN « SON, ::.. 


COUDERSPORT, PA. 


MANUFACTURERS AND DISTRIBUTORS OF TANNING MATERIALS 
CONSULTANTS ON TANNING PROBLEMS 





ARKOTA\ 


Reg. U.S. Pat. Off. 


A Universal Syntan 


An all purpose syntan made in types suitable for vegeta- 
ble, chrome, alum and formaldehyde tannages. Imparts a 
fine silky grain to the leather with increased roundness and 
improved tensile strength. 


An excellent mordant for dyeing calf and glove leather, — 
produces an even color. 


A perfect pretannage for shearlings and all types of white 
leather. 


Samples and Demonstrations Upon Request. 


* ARKANUM:—For efficient bating. 
* TETRANOL:—A highly efficient wetting agent. 


* Reg. U.S. Pat. off. 


ESTABLISHED OVER 4O YEARS. 


Newark, \. J. 





® Heat, cold, rain, mud...combat boots 
E lA N must take every kind of wear...right 


in stride. Cyanamid’s TWECOTAN 


MR se 


boots their lasting quality. 


The TWECOTANS are mild tanning 
agents...never harsh or astringent, 
When used for retanning cowhide 
uppers on combat boots they penetrate 
rapidly without drawing the grain, 


giving a firm, full leather. 


To learn more about the advantages of 
TWECOTAN Tanning Extracts 


..- let our staff help you make tests. 


AMERICAN Ganamid LOMPANY 


INDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
In Canade: North Americon Cyanamid Limited, Toronto ond Montreol 


Monvfocturers of CUTRILIN@ Bote, TANAK® Synthetic 

Tenning Moteriols, BETASOL® Wetting Agents, and sole 

distributors of TWECOTAN® Tanning Extrocts, monufoc- 
tured by Toylor White Extracting Compony 


Pa 
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VIII 
Reduce your costs 


Maintain quality 


OSE... Fi AZ i 1 is 


as part of buch 


housekeeping practice 
VA 


Outstanding control of 
microorganisms with 
SYNERGISTIC combinations 
of efficient bactericides 

and fungicides 


For further details 


See Bulletin 5L 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists 


Memphis 8, Tennessee 


(ALS Representatives in Most Countries 


— MICROORGANISM CONTROL SPECIALISTS 





QUALITY DYESTUFFS 
AND AUXILIARIES 


A complete range of dyes for the coloring 


of all leathers * syrians for retanning and 


} 


bleaching “mold preventives - water 


repellents adhesives wetting, dispers- 


ing, emulsifying and finishing agents. 


GENERAL DYESTUFF CORPORATION 


435 HUDSON STREET +: NEW YORK 14, NEW YORK 


| om ee i. HARLOTTE «© CHICAGO © PHILAGELPHIAe PROVIOEN a) AnNM FRANCISCO 


OUR 153rd YEAR 


Natural Dyewood Products 


Logwood 
Fustic « Hypernic « Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 


Coal Tar Dyestufis, Svnthetic Tans 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


285 MADISON AVENUE NEW YORK 17, N. Y. 


Factories: 
CHESTER, PA. BELLEVILLE, N. J. 
Branch Offices: 
BELLEVILLE, N. J. BOSTON, MASS. 
CHICAGO, ILL. PHILADELPHIA, PA. 
TORONTO, CANADA 
MONTREAL, CANADA 





SOLVAY 


Ammonium 
STA Ra 


Improves the Quality of 


CY 
Your Leathers ... by penetrating the leather 


rapidly—raising the pH uniformly 
throughout the thickness of 
the hide. 
... by maintaining 


the grain. 


... by improving 
dyeing 


characteristics. 


Specify SOLVAY AMMONIUM BICARBONATE for quality leathers! 


Other Products SOLVAY SALES DIVISION 


hl ALLIED CHEMICAL & DYE CORPORATION 

for Tanners : is 40 Rector Street, New York 6, N. Y. 

®@ CLEANSING SODA XX — BRANCH SALES OFFICES: —————— 
© SNOWFLAKE* CRYSTALS i Boston + Charlotte - Chicago - Cincinnati + Cleveland 


951 Detroit + Houston + New Orleans « New York 
* REG. U. S. PAT. OFF. 188! Philadelphia + Pittsburgh + St. Louis + Syracuse 





ee 


IMPORTERS: 
QUEBRACHO eee 
EXTRACTS WATTLE BA 

DIVI-DIVI 
VALONIA 


FACTORY: 
Staten Island, N. Y. ETC. 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY 6, NEW YORK 


MANUFACTURERS: 
LIQUID 


Representatives: 
San Francisco - London, Canada - Boston 
Havana, Cuba - Mexico City, Mexico 


"SUPREMO" "LUNA" 
BRAND 


BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


QUEBRACHO EXTRACTS 


FACTORY AT PUERTO PINASCO, PARAGUAY 


Sole Distributing Agents North America 


VALONIA EXTRACT "S. E. N. S." 





1, Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enough chestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract. 


2. Why is Mead Chestnut Extract pre- 

ferred over other tanning agents? 
Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 


of vegetable tanning extracts. Repeated experi- 
ence has shown 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


This is only @ portion of the many stockpiles of chestnut 
logs that insure u continuous supply of Chestnut Extract 


BD. There are no hidden costs. When you 
use Mead Chestnut Extract, no time- and 
money-consuming preparation is required. 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract 


IT’S A FACT! 


Mead Chestnut Extract will produce more 
pounds of plump leather per unit of tannin 
than any other tanning material. 


Vegetable Tan Yard Yield 
Tannin (white weight basis) 
Chestnut Wood Extract 67% 
Tanning Material A 61% 
Tanning Material B 63% 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis. 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 
Savings. 


aa * © 
CHESTNUT 
€XTMACT 


ne as 


= 





XIV 


better leather 


finer and tighter grain 
lighter and more uniform color 
greater tensile strength and abrasion resistance 
greater plumpness 


faster tanning 


the pictures tell 
the story. Same hide, 
same liquor, same total 
time — but the piece 
which is tanned clear 
through was first pre- 
tanned with Calgon. 


when you pretan 
with 


Fal\ CALGON: 


before 


vegetable tanning 


------- 5 


CALGON, INC. 
Hagan Building 
Pittsburgh 30, Pa. 


Please send me your bulletin “Calgon 
Data for the Leather Chemist.” 


NAME 
ADDRESS 


cITY 


Pe Te) 


pa 1 Soe ee 


ry 





TOUGHNESS 
in leathers 


- 


f : ~ - 
f \ | cP 


Synthetic tanning agent Orotan TV produces 
high-quality, tough-grained leather of outstanding 
strength in less time. Finished leather is full 

and plump with a high degree of tannage. And 
excellent solubilizing, penetrating and bleaching 


qualities assure rapid, uniform tanning. 


A complete tan in itself, OROTAN is thoroughly 
compatible with vegetable tans, and may be used in 


blends to reduce sludging. 


Full technical information on Orotan TV is 


yours for the asking. 


CHEMICALS cd FOR INDUSTRY 


Onoran is a trade-mark, Reg. U.S. Pat. Off. 
and in principal foreign countries 


ROHM ¢& HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 





Let our 


b yous of specialized experience 


work for you. . . profitably 


®@ For over half a century, ATLAS has 
ATLAS been a leader in the production of 
Guaranteed OILS Quality Oils for the Tanning Industry, 
© NEATSFOOT OILS througn extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 


7 es OILS research, plus many years of practical 


© SPLIT OILS experience in the production of 

© MOELLONS, and many consistently high-quality, guaranteed 
specialty Products ai. : ‘ 

oils is your assurance of uniformity 

to meet definite specifications. Give 

your leathers the "quality look" 


with ATLAS Oils. 


ATLAS refinery, dn 


Pre-eminent in the Tannery Industry 142 LOCKWOOD ST. NEWARK 5, N. J. 


A Name and Symbol 





OM ROP ete aL 
with these HOOKER Sharpeners 


Hooker Sharpeners give you precise control of the alkalinity and 
sulfidity of unhairing solutions. This means better yields of uni- 


form high quality leather, plus savings on beamshop operations. 


SODIUM SULFIDE—Na.S 


Mol. Wt. 78.1 
M.P. 100°C 


SODIUM SULFHYDRATE—NaSH 


(sodium hydrosulfide) 


Mol. Wt. 56.1 


Light buff colored solid in flake form. M.P. + 95°C 
Rapidly soluble in water; slightly Light lemon colored solid in flake 


soluble in alcohol; insoluble in ether. form. Completely and rapidly solu- 


Also available in solid form. 


ANALYSIS 
60 to 62% 
1.5% Max. 


ble in water, alcohol and ether. 


ANALYSIS 
70 to 72% 
2.5% Max. 


Other Na Salts. 2.0% Max. 
Fe 5 8 ppm Max. 
Cu, Ni, Cr, Mn, Pb. 

Water of crystallization 


0.8% Max. 

Na»SO; and NaHCOQO;. 0.4% Max. 
1 ppm Max. Fe 
35% Min. 


. 5 ppm Max. 
Cu, Ni, Cr, Mn, Pb... 1 ppm Max. 
Water of crystallization 28 to 26% 
SHIPPING CONTAINERS 

90 and 350 lbs. net 


SHIPPING CONTAINERS 


Steel drums Lacquer-lined 


steel drums... . 90 and 350 lbs. net 


Hooker is known as a dependable supplier of Caustic Soda, 
Sodium Sulfide and Sodium Sulfhydrate for tanners. For a 
detailed discussion of the use of these Hooker Chemicals in the 
leather industry, write on your company letterhead for Hooker 
Bulletins Nos. 500, “‘Hooker Sodium Sulfhydrate” and 503, 
“Studies in Unhairing”’ by E. R. Theis and M. O. Ricker. 


HOOKER 
CHEMICALS 


CHLORINE * SODIUM TETRASULFIDE © SODIUM SULFIDE ® 
CAUSTIC SODA * MURIATIC ACID * PARADICHLOROBENZENE 


HOOKER 
ELECTROCHEMICAL 
COMPANY 


3 UNION ST., NIAGARA FALLS, N. Y. 
NEW YORK, N.Y. © WILMINGTON, CALIF. 
TACOMA, WASH. 





XVIII 


QUEBRACHO 
EXTRACTS 


SOLID LIQUID POWDERED 
STANDARD SM ‘““PUREX” 
BRANDS SMS 


PLANTS: NEWARK, N. J. — PEABODY, MASS. 


ALSO 


Tanning Extracts and Raw 
Tanning Materials from 
all parts of the world. 


MYRABOLAMS MANGROVE BARK 
DIVI DIVI VALONEA 
TARA SUMAC 


WATTLE BARK 
SOLID WATTLE EXTRACT 
POWDERED MANGROVE and 
VALONEA EXTRACTS 


—IMPORTED BY— 


THE 
RIVER PLATE 
IMPORT AND EXPORT CORPORATION 


CHRYSLER BUILDING 
405 LEXINGTON AVE., NEW YORK (17), N. Y. 





BORNEO CUTCH | 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE §$NEW YORK 18, W. Y. 


— 
UNIFORM TANNER’S OILS 


for Every Type of Leather 
MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 


LEATH tH Many leather chemists 


agree that longer-wearing leather is produced 
by use of Sun’s “Job Proved” Leather-Proc- 
essing Oils. These oils provide fiber lubrication. 
They also contribute to the even distribution of 
the natural oils and greases in the hide. They 
produce an even, light color. They mix easily. 
For additional information, call your nearest 
Sun Office... or write to Sun Or, Company, 
Philadelphia 3, Pa. In Canada: Sun Oil Com- 
pany, Ltd., Toronto and Montreal. 


SUN PETROLEUM PRODUCTS er, 











A.H.T, CO, SPECIFICATION 


BENNERT MERCURY MANOMETER 


IMPROVED MODEL, ON STABLE, NON-CORROSIVE METAL SUPPORT 


7 


7.49. 
Pri 
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6365. 


MANOMETER, MERCURY (Vacuum Gauge), Bennert, Im- 
proved Model, A.H.T. Co. Specification, range 240 mm in 1 mm 
divisions; evacuated and filled with mercury. Mounted on stable, 
non-corrosive metal support with anodized finish and with movable 
metal scale graduated to 120 mm both above and below zero. 

Glass part is in two sections to facilitate cleaning and refilling; upper sec- 
tion is supplied with constriction which protécts the closed end from excessive 
shock caused by sudden release of vatuum. With standard taper No. 10/30 
interchangeable ground jsint between upper and lower sections, and with 
standard taper No. 2 stopcock for control. Overall dimensions 1544 inches 


high x 74% inches wide, on base 6 inches deep. Glass tube takes rubber tubing 
14-inch bore. 


6365. Manometer, Mercury (Vacuum Gauge), Bennert, Improved Model, 
A.H.T. Co. Specification as above described, complete with mercury 
and directions for use 27.75 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA 5. PA., U.S. A. 
CABLE ADDRESS “BALANCE” PHILADELPHIA 
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LEATHER CHEMISTS ASSOCIATION 


CORRECTION 


In the proposed method for copper determination, |See This Jour. 47, 4 
(1951)|, xanthate should replace the word xanthates. One gram Potassium 


ethyl xanthate should be dissolved in 1000 ml. of water instead of the 100 ml. 
specified in the printed text. 


O’Flaherty, Secy. 
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ANNUAL MEETING 


ANNUAL MEETING ANNOUNCEMENT 


The Forty-Seventh Annual Meeting of the American Leather Chemists 
Association will be held from Monday June 11th through Wednesday, June 
13th at The Griswold, Groton, Connecticut. 

On Sunday June 10th, both afternoon and evening, the various technical 
committees of the Association will meet, and those who are members of active 
committees are urged to include these meetings in their plans. In addition 
to the scheduled committee meetings, five full technical sessions will be held 
during the three days of the meeting. (Morning and afternoon sessions on 
Monday and Tuesday, and a morning session on Wednesday.) 

An important business meeting will be held by Dr. Koppenhoefer at the 
beginning of the Monday morning session for the discussion and vote by the 
membership and pertinent items. 

This year the annual banquet is being scheduled for Wednesday evening, 
the third day of the meeting, and follows an afternoon of recreation. his 


lone to stimulate attendance through the entire technical program, 


has been « 
and it is hoped that the membership will cooperate. For those who do not 
plan to participate in the Golf Tournament, the Wednesday afternoon will 


present an excellent opportunity for worthwhile discussion. 


The Technical Papers include 

Symposia on Advances in Leather Vechnology. Panel Chairman, E.R. 
‘THEIS. 
The Leather Chemist Analyzes His Industry, by K.. fk. Bet. 
Some Notes on the Mixing of ‘Tan Yard and Retan Liquors Using Various 
Vegetable Extracts, by S. K. Jounson. 
kK ffects of Tannery Processes on the Electron Microscopic Appearance of 
Bovine Hide Collagen, by R. Boraskey and J. S. RoGers. 
Sources of Variance in the Specification Properties of Army Retan Upper 
Leather, by R. M. Louiar. 
Some Data on Dry Shrink Temperature of Collagen, by W. 'T. Roppy. 
Practical Methods of Assessing Significant Improvements in the Quality 
of Insole Leather, by S. S. KreMEN. 
“ni me Evaluation by Viscosity Reduction, by J. NicKERSON. 

ae a of Acidic and Basic Amino Acids by a Chromato- 
graphic Method, by J. M. CasseEt. 
The ‘aaa of . pper Leather, by C. W. Mann. 
The Leather Chemist of 1951, by H. G. Turtey. 
The Effect of Splitting on the Strength of Upper Leather, by J. R. Kanacy. 
The Application of Statistics in the Tanning Laboratory, by F. D. 
THAYER, JR. 


Recent Findings on ‘Tanning Properties of Lignosulfonates, by J. R. 


SALVESEN. 
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15) Factors Influencing Lignin Sulfonate Absorption by Hide Powder, by 
H. B. MarsHatt. 

16) Studies in Two Bath Chrome Tanning, by K. Kuaurer. 

17) Studies in Chrome Tanning, by E. R. Tues. 

18) Fat Liquor Distribution in Chrome Vegetable Retanned Side Leather, 
by B. Rout. 

19) Aluminum Acetate in Development of Alum Retannage, by C. W. BEEBE 
and ne S. ROGERS. 

20) Formate Chemistry—Application to Pickling and Tanning of Chrome 
Leather, by J. W. Harn ty. 


21) Use of Polysulfide Liquid Polymers for Impregnation, by K. R. CRANKER. 


AUDITOR’S REPORT 


by Artuur W. Ho.mes 


Certified Public Accountant 
University of Cincinnati 
Cincinnati 21, Ohio 
March 14, 1951. 
The American Leather Chemists Association, Inc., 
The University of Cincinnati, 
Cincinnati, Ohio. 


Gentlemen: 


In accordance with the request of Dr. Fred O'Flaherty, Secretary-Treasurer, 
we have examined the balance sheet of the American Leather Chemists 
Association, Incorporated, as of December 31, 1950, and the related state- 
ments of income and surplus for the year then ended. Our examination was 
made in accordance with generally accepted auditing standards, and accord- 
ingly included such tests of the accounting records and such other auditing 
procedures as we considered necessary in the circumstances. 

The report of the examination is presented herewith, together with the fol- 
lowing exhibits: 


EXHIBIT I: Balance sheet at December 31, 1950, and 
comparison with December 31, 1949. 
EXHIBIT Il: Statement of income for the year ended De- 


cember 31, 1950 and comparison with the year 
ended December 31, 1949. 


ENHIBIT III: Statement of surplus for the year ended 
December 31, 1950 and comparison with the 
year ended December 31, 1949. 
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The commercial account balance on deposit in the Central Trust Company 
was confirmed independently and was reconciled with the cash account of 


the Association. 


The United States War Bonds, Series F; the United States Treasury Bonds 
of the series of 1967-1972; and the United States Treasury Bonds, Series G, 
were confirmed by Dr. Fred O’Flaherty. They are in the safe deposit box at 


the Central Trust Company. 


Accumulated interest on the Series F War Bonds has been added to the 
original cost of the bonds. The total accumulated value of the Series F War 
Bonds at December 31, 1950 is $10,801.00, of which $1,136.00 represents 
accumulated interest. In the year 1950, all bond investments earned interest 
of $653.00. 


Accounts receivable were not circularized; this procedure was considered 
unnecessary in view of the small balance of each account, and in view of the 
fact that of the accounts receivable of $1,743.25 at December 31, 1950, over 
ninety per cent was collected in January, 1951. 

Dues received in advance, totaling $268.10, were verified in detail from the 
book records. In the same manner, subscriptions received in advance at 


December 31, 1950, totaling $1,248.89, were verified. 


Net profit for the year ended December 31, 1950 amounted to $739.13 
compared with $2,379.00 for the year ended December 31, 1949, or a decrease 
of $1,639.87. The causes of the decreased profit are analyzed in Exhibit II. 
In the year 1950, revenues increased in the amount of $773.26, while expenses 
increased $2,413.13. The profit trend over the past several years has been 
steadily downward. 

It is our opinion that the accompanying balance sheet and related state- 


ments of income and surplus present fairly the financial position of the 


American Leather Chemists Association, Incorporated, at December 31, 


1950, and the results of its operations for the year then ended, in conformity 


with generally accepted principles of accounting applied on a basis consistent 
with that of the preceding year. 
Respectfully submitted, 
ArtHuur W. Ho.Mes, 


Certified Public Accountant. 
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COMPARATIVE BALANCE SHEET 


EXHIBIT I. 


DECEMBER 31, 1950 and DECEMBER 31, 1949 


ASSETS 


1950 
CASH 
Petty Cash on Hand 
Cash in Bank 


RECEIVABLES 


Accrued Interest Receivable on U.S. Treasury 
Bonds 


Accounts Receivable Advertisers 
INVESTMENTS 


United States War Bonds Series ‘‘F"’ cost $5,920.00 
plus accrued interest of $1,136.00 to December 
31, 1950 7,056. 


United States Treasury Bonds—2!5% due _ for 


redemption in 1972 but redeemable on and after 
June 15, 1967—-Cost 13,000.00 


United States Treasury Bonds-2!o;% Series “G” 


due July of 1958 at Cost 5,000.00 


United States Treasury Bonds Series “F"’ cost 
$3,700.00 plus accrued intereste arned of $45.00 
to December 31, 1950 Due in November of 
1960 at par 


Potal Assets 


LIABILITIES 
CURRENT LIABILITIES 


Accounts Payable 


Accrued Withholding Tax Liability 
DEFERRED CREDITS TO INCOME 


Advertising Paid in Advance 
Dues Received in Advance 


Subscriptions Received in Advance 


Potal Liabilities 


NET WORTH 


SURPLUS 
Surplus as per Exhibit 
Fotal Net Worth 
Potal Liabilities and Net Worth 


1949 


$ 8.10 § 5.45 


12,650.63 3,013.09 


2.90 
OO 


1608.00 


13,000.00 


5,000.00 


3,710 


$43,010,2 


40 


,5O 


$36,486.60 
$36,486.60 


$43,010.23 
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YEARS ENDING DECEMBER 31, 1950 and 


INCOME 
GENERAL 
Dues, (including members’ subscriptions to 
Journal (Net). 
By-Laws & Methods..... 


Interest on Government Bonds. . 
Membership Booklets (Directory) 


TOTALS 


JOURNAL (Exclusive of Members’ Subscriptions) 


Advertising 

Subscriptions (Non-Members) .. . 
Journals Bound and Unbound... 
Reprints. . a 

Dues £.'S. L: F.C. 


TOTALS 
TOTAL INCOME. 


EXPENSES 
GENERAL 


Salary of Secretary : ; : 

Office Expenses, Stationery, Postage, Telephone, 
a 

Accounts Receivable Written off . 

Annual Meeting Expense... . 

Auditing. . ae 

Association Emblems 

Council Meetings..... 

Dues, International Leather 

Membership Booklets (Directory) ... 

President's Letter 


TOTALS 


RNAL 


Journals 

Editor’s Compensation. 

Editor’s Expense. 

Insurance Expense (Old Journals) 
Miscellaneous Petty Cash, Postage, etc... 
Registered Copyrights. . . 
Reprints . 

Storage... 

Exchange on Foreign Checks 
Translations and Abstracts. 
Committee Work. 


VOPR: 6659: 
TOTAL EXPENSE. 


DECEMBER 31 
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EXHIBIT II 
COMPARATIVE STATEMENT OF INCOME & EXPENSE 


Years Ended December 31, 


1950 


$ 8,703.75 
175.60 
653.00 
460.20 


$ 9,992.55 


$10,358.90 
3,775.00 
988.85 
1,360.74 


614.45 


$17,097.94 
$27,090.49 


$ 3,433.28 


1,188.84 
275.00 
5.08 
100.00 
286.43 
63.44 
117.60 
501.25 
73.31 


$ 6,044.23 


$15,333.34 
900.00 
555.40 
58.00 
33.45 
48.00 
2,320.15 
350.00 
2.62 
273.84 
432.33 


$20,307.13 


$26,351.36 


1949 


$ 8,462.01 
310.36 
668.00 
400.80 


$ 9,841.17 


$10,481.90 
3,352.47 
661.43 
1,396.51 
583.75 


, 1949 


$16,476.06 
$26,317.23 $ 


$ 2,599.96 


793.82 
155.00 

40.04 
100.00 


7.0 
0.0 
6.7 


J 
2 
5 


$ 4,502.58 


$15,380.62 
900.00 
427.71 
58.00 
104.81 
48.00 
1,785.15 
350.00 
.65 
297.82 
82.89 


Increase 
Decrease 


7.69 
71.36 
535.00 
1.97 


23.98 
349.44 


$19,435.65 $ 871.48 
$ 2,413.1: 


$23,938.23 
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EXHIBIT Ill 

COMPARATIVE STATEMENT OF SURPLUS 
Years Ended December 31 
1950 


Increase 
1949 or 
Decrease 
Surplus at the beginning of the year 2,379.00 
Add: 
NET PROFIT 
General. 
Inc luding 1 members’ subscriptions to Journal) 


$36,486.60 $34,107.60 §$ 


3,948.32 1,390.27 


Deduct 
NET LOSS 
Journal 
(Exclusive of members’ subscriptions to Journal) 


SURPLUS AT THE END OF THE YEAR 


3,209.19 2,959.59 249.60 


$37,225.73 $36,486.60 $ 739.13 


BUDGET FOR 1951 


Approved by Council 


GENERAL 


GENERAL 


ACCOUNT: 
Dues... 


INCOME 


Interest on United States Bonds. 


By-Laws and Methods. . 
Annual Meeting. 
Directory. . 


ACCOUNT: 


Executive Secretary's Salary. 
Secretary's Office Expense... 


Annual Meeting. 
Committee Work 
Council Meetings 
Auditing. 


Printing Methods and By-Laws. . 


Printing Directory. ... 
Reserve for U ncoilec tible 


Surplus on General 
JOURNAL ACCOUNT: 
Advertisements 
Subscriptions. . 


Feb. 


EXPENSE 


Accounts . 


Accounts. 


INCOME 


Journals, Volumes, Reprints, Sold 


Dues, S.L.T.C. 


JOURNAL ACCOUNT: 


Printing Reprints. . . 


(Difference).... 


EXPENSE 
Printing and Publishing. . . 


Copyright, Insurance, Storage 
Abstracts and Translations 


Editor's Salary. 


Office and Misc. ‘Expe nse 


(Editor). 


Deficit on Journal Account 


Winheim Memorial... 
Profit... . 


14, 


1951 


1950 
Proposed 


$ 5,400.00 
688.00 
100.00 


400.00 
9,588.00 


§ 3,200.00 
500.00 
200.00 
200.00 
150.00 
100.00 
400.00 
600.00 
150.00 

$ 5,800.00 

$ 3 788.00 


$10,500.00 
3,000.00 
1,000.00 
500.00 


1950 
Actual 


$ 8,703.75 
65. 


175.00 


460.20 
$ 9,992.55 


$ 3,433.28 
1,188.84 
5.00 
432.33 
63.44 
100.00 


501.25 
275.00 
5,999.22 

$ 3,993.33 


$15,000.00 $17 


$16,000.00 
2,000.00 
500.00 
300.00 
900.00 
500.00 


0,200.00 
5,200. 00 


oe 
$ 


900. 00 
555.40 


$ 

$ 
$100.00 

S$ 


1951 


Proposed 


$ 8,700.00 
653.00 
175.00 


450.00 
$ 9,978.00 


$ 3,500.00 
1,000.00 


500.00 
100.00 
100.00 
500.00 
500.00 
200.00 


$ 6,400.00 
$ 3,578.00 


$10,000.00 
3,500.00 
2,000.00 
600.00 


~ $16,100.00 


$15,000.00 
2,300.00 
500.00 
275.00 
900.00 
600.00 
19,575.00 
3,475.00 


3.00 





COUNCIL MEETING MINUTES 


MINUTES OF COUNCIL MEETING 


AMERICAN LEATHER CHEMIsTs ASSOCIATION 
February 14, 1951 


Hotel Statler 
New York, New York 

‘The meeting was called to order at 10:00 A. M. by President Koppenhoefer. 
The following persons attended—President Elect H. S. Turley, Council 
Members A. Goetz, R. Ewe, C. Telander, W. Windus, Editor Dean Williams, 
and Secretary F. O’Flaherty. Visitors were R. Hobbs, John Teas and Fred 
Thayer. 

The minutes of the October 24th meeting were read and given a final 
approval. 

Technical Committee Reports were considered and are covered by the 
following report of H. G. Turley, Chairman of Technical Committes. 


NEW ANALYTICAL TECHNIQUES—Dkr. Serrass 


No report. Having a meeting this month. Report promised for 
next Council meeting in June. 


PHYSICAL TESTING—Mr. Maeser 


Writing up methods. Will not start new work until this is done. 
Maeser now Chairman of the Physical Testing Committees. 


ANALYSIS OF MINERAL LEATHERS—Dkr. SELIGSBERGER 


Work on new method for Determination of Combined Sulfates in 
progress. Samples of chrome leather have been sent out to the Com- 
mittee, together with the instructions how to proceed. Council dis- 
cussed this Committee and agreed unanimously for Seligsberger to 
consider also a method for the Determination of (1) Free Sulfur, 
(2) a method for the Separation of Pigments, Finishes, etc. Turley 
will write to Seligsberger. 

COMMITTEES ON LEATHER FINISHES 

Council unanimously voted to organize a Committee for the Analy- 
sis of Leather Finishes. The opinion was unanimous that the Chair- 
man should be from the tanning industry. Suggestions for suitable 
persons were made to Turley who will try to obtain a Chairman. 
PHYSICAL AND MECHANICAL PROPERTIES 
COMMITTEE 

Sub-Committee (b) - Sampling 


The Council is anxious to proceed with adoption of approved 
methods of sampling. ‘Turley was asked to contact Mann of the 
Quartermaster to find out the present status of his work. 
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No reports were received from the Chairmen of the other Tech- 
nical Committees. 


H. G. Tur.ey. 


The following committee matters were considered by Council. 


FRENCH HIDE POWDER COMMITTEE. Mr. Sheard had tele- 
phoned to President Koppenhoefer and reported that he was acting upon 
recommendations made in January 1950, and that he had issued new samples 
of French Hide Powder to be used in vegetable tanning analysis. A report 
of this work will be made in June 1951. 

The question of having some lots of the French type powder made in the 
United States was discussed. President Koppenhoefer is to consult with 
Mr. Marshall in reference to this matter. 

Council asked Dr. Turley, as Chairman of the Technical Committees, to 
organize a sub-committee to edit all methods and prepare them for reprinting. 

Mr. Thayer presented a report on the plans for the 1951 Annual Meeting at 
Eastern Point, Groton, Connecticut, June 11, 12, 13. Council expressed 
satisfaction with the plans. 

Dr. Hobbs, Chairman of a sub-committee on By-Laws, presented a number 
of changes in the present By-Laws. These were approved with some minor 
changes and are to be re-written and published in the Journal so that they 
can be voted upon by members at the annual meeting. 

Mr. John Teas, Chairman of the Ways and Means Committee, reported 
on the status of the Association and made a number of recommendations to 
Council. Council by unanimous vote approved the increase in dues to $12.00 
per year and the subscription rate to $15.00. This matter will have to be 
subject to a membership vote at the next annual meeting. Council has ap- 
proved the recommendation that a charge of $1.50 per year be made on 
subscriptions outside the continental limits of the U. S. excepting Canada. 
Consideration on increase in advertising rates was deferred until the next 
meeting of Council. 

Council approved by unanimous vote that all reprints sold shall be at 
printing cost plus 25 per cent. 

Council approved the 1951 budget as presented by the Ways and Means 
Committee and the Secretary. 


The matter of preparing and publishing a cumulative index was presented 


by Mr. Williams. The response of members who wanted to purchase copies 


was so small and the magnitude and cost so great that Council deferred taking 
any action. President Koppenhoefer is to advise petitioners. 

The matter of the A.L.C.A. becoming a member of the American Standards 
Association was considered and Council was of the opinion that it would 


not be of any real value to our association. The matter was therefore dropped. 
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The matter of the 1953 meeting of the International Union of Leather 
Trade Societies was discussed and Dr. Koppenhoefer is to turn over the 
correspondence to Dr. Turley who will write for a definite answer. 

The following persons were elected to membership: Active, Arthur J. 
Huegel, C. Oncu, Eric Rearden, Jacques Roos, and Associate, Charles W. 
Knisely. 

There being no further business the meeting adjourned at 4:00 P. M. 

Respectfully submitted, 
Frep O’FLAHERTY, 


Secretary. 


Proposed Program of the London Conference of the International 
Union of Leather Chemists Societies. September 9 to 14, 1951. 
VENUE OF CONFERENCE. 
Portland Hall Annexe, Regent Street Polytechnic (Entrance 
in Little Titchfield Street off Great Portland Street, London, 
W.1.). 
SUNDAY, SEPT. 9th. 
Morning. . 
Afternoon: Meeting of Executive of the International Union. 
Kvening, 7-10 p. m. Reception of Delegates and Visitors by the President, 
J. R. Biockey, Esq., M. Sc., F-R.I.C., at the invitation of the 
Forestal Land, ‘Timber & Railways Co., Ltd., at the Mayfair 
Hotel, Piccadilly , London, W. 1. 
MONDAY, SEPT. 10th. 
Morning 9:30-11 a. m. Meeting of Delegates of International Union. 
11 a. m.—Official opening of Conference by the Rt. Hon. The 
Lord Mayor of London, Alderman Denys Lowson. 
\fternoon—This session will be devoted to the reading of scientific 
papers. 
Kvening—Meeting of Commissions. 


TUESDAY, SEPT. 11th. 


Morning—This session will be devoted to scientific papers. 


Afternoon—-This session will be devoted to scientific papers. 
Evening 7-10 p. m. Reception; particulars will be announced later. 
WEDNESDAY, SEPT. 12th. 

Morning—Visit by coach to the Laboratories of the British Leather 
Manufacturers Research Association, Milton Park, Egham, 
Surrey, by invitation of the President and Council of the British 
Leather Manufacturers Research Association and Dr. Henry 
Phillips, Director of Research. 
Lunch at Great Fosters, Egham, by invitation of Messrs. 
3arrow, Hepburn & Gale Ltd. 
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Afternoon, 2 p. m.—Leave by coach for Windsor Castle for a conducted 


tour of the castle, including State Apartments and St. George’s 
Chapel. Then trip by private launch from Windsor to Marlow, 
with tea served on board, returning to London by Coach. 


THURSDAY, SEPT. 13th. 

Morning—Scientific papers. 

Afternoon—Opening meeting of Conference to receive reports from 
Commissions and arrange venue for 1953 Conference. 
Closure of Conference. 

IXvening—Banquet at Park Lane Hotel, London, W. 1., by invitation of 
the President and Members of the Society of Leather Trades’ 
Chemists. 


FRIDAY, SEPT. 14th. 
Morning—Annual General Meeting of the Society of Leather Trades’ 
Chemists. 


The following Additional Programme has been arranged for the Ladies: 


MONDAY, SEPT. 10th. 
Morning—It is hoped that the Ladies will be present for the official 
opening of the Conference and then join the Delegates and other 
Members at lunch. 
Afternoon 2:30 p. m.—Conducted tour of the City of London by Coach, 
including a visit to St. Paul’s Cathedral, and a one-hour con- 
ducted tour of the Tower of London. 


TUESDAY, SEPT. 11th. 
Morning—Visit to the Festival of Britain, South Bank Exhibition, 
including lunch in the Festival Restaurant. 
A visit for a limited number (30) of Ladies to the kitchens and 
Laboratories of Messrs. J. Lyons & Co., at Cadby Hall has 
been arranged. 


WEDNESDAY, SEPT. 12th. 
Ladies are invited to join the party for lunch at Great Fosters, 
Egham, after a visit yet to be arranged. 


NOTE:—Intending visitors to the Conference are again reminded of the desirability 
of booking their hotel accommodation as soon as possible, because of the great demand in 
London during the Festival of Britain Celebrations. Arrangements are being made for 
overseas visitors by the Hon. Secretary, Mr. G. H. W. Humphreys, to whom any communi- 
cations on the subject should be addressed, c/o Forestal Central Laboratories, Harpenden 
Rise, Harpenden, Herts, England. 
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The Determination of Sulfide Ion in 
Lime and Bate Liquors 


RoBERT STUBBINGS 


Division of Leather Technology 
Institute of Research 
Lehigh University 
Bethlehem, Pennsylvania 

The formation of a bluish-purple color in the reaction of sulfide 
with sodium nitroprusside has been known for many years and yet 
few attempts have been made to use this color as a basis for a quantitative 
measure of sulfide ion. Scagliarini and Pratesi! developed an electrometric 
titration for sulfide ion using Ag,S and a silve wire stirrer connected to a calo- 
mel electrode and titrating with 0.1 N nitroprusside solution. Several investi- 
gators including Vinogradov? and Morette* have suggested nitroprusside as 
either an external or an internal indicator in the determination of sulfide by 
iodine titration. 

The present investigation deals with the development of a quantitative 
colorimetric method for the determination of sulfide ion using sodium nitro- 
prusside. Probably the main reason that a colorimetric method has not been 
recommended is that the nitroprusside color is not stable and so the first 
necessity was to find a material which would stabilize the color produced. 


CoLor STABILIZATION 

Increasing the basicity with sodium hydroxide seemed to stabilize the 
color and also to change the hue from bluish-purple to reddish-purple. There- 
fore, various alkaline buffers were tried along with sodium hydroxide and the 
color produced was measured in a Klett-Summerson photoelectric colori- 
meter using a No. 540 green filter. This choice of filter was made since the 
color of a blank was yellow and this filter gives a low reading for a yellow so- 
lution and a high reading for a red solution. 

In Figure 1 (a) the effect of the various alkaline buffers on the color is 
shown and it is immediately apparent that neither sodium carbonate nor 
trisodium phosphate can be used while both guanidine and sodium hydroxide 
offer possibilities. Since the guanidine curve levels off at higher concentra- 
tions while the NaOH curve is more sensitive to concentration, it was decided 
to use the guanidine buffer. This buffer is made up by taking 10 grams of 
guanidine carbonate, neutralizing with 6 grams of NaOH and making up to 
100 ml. 

The stability of the color with time is shown in Figure 1 (c) for the various 
buffers and guanidine shows relatively good stability above about six minutes 
after the reagents are added. For convenience in routine analysis using this 
method, it was decided to read the color ten minutes after the reagents were 


added. 
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FACTORS INFLUENCING THE SULFIDE-NITROPRUSSIDE COLOR REACTION 


Various Buffers Nitroprusside 
Concentration 


Guanidine 


x 


‘Ne. Na3PO, 
~e~~e~ 9 
Nato 


2 3 


2 3 9 
ml. 10% solution added ml. 1% nitroprusside added time of reading (min. ) 
(a) (b) (c) 
Figure 1 


The nitroprusside concentration effect was also studied and the results are 
shown in Figure 1 (b) for a 1 per cent solution of Na,Fe(CN);NO.2H.0. 
Since the curve levels off above 3 ml.of nitroprusside added, this quantity of 
reagent was selected for the method. 


STANDARD CoLoR CURVE 
The color curve produced with varying known concentrations of sulfide is 
shown in Figure 2. The points on the curve represent runs with three different 
batches of both guanidine buffer and nitroprusside solution, and the spread 
of these points indicates that a standard should be run each time new reagent 
solutions are prepared. A further precaution to be observed is that the guani- 


dine buffer should be freshly prepared daily since it tends to decompose in 


the alakaline solution. Figure 2 indicates that this method provides a very 


sensitive measure of sulfide ion present in solution in concentrations from 
0.001 N to 0.006 N. 
ANALYTICAL METHOD 


The method finally decided upon for the colorimetric analysis of sulfide ion 
is as follows: 


1. Add 5 ml. of sulfide unknown (from .001 N to .006 N) to a 50 ml. volu- 
metric flask. 
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COLOR PRODUCED BY ACTION OF 
NITROPRUSSIDE ON SULFIDE 


5 ml. of sulfide sample, 5 ml. 
10% guanidine buffer, 3 ml. 
1% sodium nitroprusside 
diluted to 50 ml. and read 

in colorimeter 10 minutes 
after addition of reagents 
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2 . 004 
Normality of Sulfide in Sample 
Figure 2 


2. Add 5 ml. of 10 per cent guanidine buffer. 

3. Thirty seconds later add 3 ml. of 1 per cent nitroprusside solution, and 
make to volume. 

4. Read in colorimeter using Green (No. 540) filter exactly 10 minutes after 
adding the buffer solution. 


5. Compute the sulfide in the unknown from a standard curve made up 
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with known sulfide concentrations. The sulfide solution should be standard- 
ized by any of the regular quantitative methods (iodometric or argenti- 


metric). 
INTERFERING MATERIALS 


The method was tested for interference by various substances, and none of 
the following materials checked showed any appreciable interference: sulfite, 
cyanide, thiocyanate, thiosulfate, sulfate, sodium hydroxide, glycine, and 
cystine. It would be expected that materials containing reactive SH groups 
would be measured although these materials were not investigated. Bermejo 
and Herrera‘ found that alkyl sulfides from methyl to amyl yielded a color 
with sodium nitroprusside almost identical with sodium sulfide. Polysulfides 
would also be expected to react under these conditions as well as cysteine, 


the reduced form of cystine. 


APPLICATION OF THE METHOD TO 
Lime AND Bate Liquors 


Since lime liquors measured directly in a colorimeter would give false re- 
sults because of turbidity, it was necessary to modify the method to avoid 
this difficulty. Fortunately, this colorimetric method is sufficiently sensitive to 
require dilution of a lime liquor before measuring anyway and, therefore, two 
purposes can be accomplished in one step—the dilution of the liquor so that the 
sulfide concentration falls between .001 N and .006 N and the removal of 
lime particles from the liquor. ‘Take 20 ml. of the lime slurry in a 100 ml. 
volumetric flask, add 10 ml. of 1 N NaOH, make to volume, and mix thorough- 
ly. Filter enough of this solution so that 5 ml. may be taken for the sulfide 
color analysis, and proceed as described under analytical method. The 
volume of lime slurry taken may have to be varied depending on the amount of 
sulfide present in any particular lime liquor. 

In applying this method to the measurement of sulfide carried over into the 
wash or bat liquors, the liquor should be filtered and 5 ml. of filtrate analyzed 


as above. 


} 


This method was checked against a gravimetric-iodometric method on 


eight tannery lime liquors and the results agreed within + 4 per cent and, 


therefore, the nitroprusside colorimetric method for sulfide is recommended 
for rapid tannery control work in the beamhouse, 
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The Improvement of the Tanning Potential of Lignin 
By Chemical Modifications 


By Paut Lipsirz* and Rospert M. Lotiar 


Department of Basic Science in Tanning Research 
Tanners’ Council Research Laboratory 
Cincinnati 21, Ohio 


Hydrogen bonding of the vegetable tanning material to the collagen is 
currently receiving considerable emphasis as a significant mechanism in 
vegetable tannage. Shuttleworth and Cunningham 2°, from a critical review 
of the literature, concluded that the most logical mechanism was the hydrogen 
bonding mechanism. Tu and Lollar*® have recently shown that only those 
hydroxy derivatives of benzhydrol, benzophenone, di- and tri-phenylmethane, 
and xanthene which can partake of quinoid resonance are possessed of good 
tanning properties. From a consideration of the resonance structures involved 
they concluded that this quinoid resonance enhances hydrogen bonding, 
thus offering evidence for the hydrogen bonding mechanism in phenolic 
tannages. 

Tu and Lollar’® point out that in the heterogeneous system existing 
during tannage (i. e. protein, tannin, non-tannin, and solvents) there are 
many active centers at which it is possible to speculate that reaction between 
tannin and collagen occurs. The free amino and carboxy] groups, the guanidy] 
groups, hydroxy groups and the peptide link itself are all possibilities for 
reaction loci. Such heterogeneity does not indicate that vegetable tannage 
occurs by a single mechanism, but the data of Tu and Lollar*° clearly indicate 
that, in the case of the phenolic tanning materials studied, hydrogen bonding 
of the phenolic groups of the tannin to the protein, possibly at the peptide 
backbone of the collagen, plays a very significant role. 

This hydrogen bonding theory of tannage led Lipsitz, LollarandO’ Flaherty ! 6 
to outline a program directed toward a more successful application of lignin 
derivatives to the tanning industry. Their article pointed out that recent 
research concerned with the tanning potential of lignin derivatives has given 
many indications that these materials are a potential source of replacement 
tannins !2, !'4. They further predicated what chemical modifications the 
various lignin derivatives required in order to enhance their ability to hydro- 
gen bond with the hide protein and consequently increase their tanning 
ability. 

To investigate this proposal !6 several types of commercially available, low 
cost, high purity lignin derivatives were subjected to chemical modifications 
designed to improve their tanning potential by increasing their hydrogen 

*The material presented in this paper is taken from the doctorate thesis presented by Paul Lipsitz to the 
Graduate School of Arts and Sciences of the University of Cincinnati, 1950, in partial fulfillment of the require 


ments for a Ph. D degree. Present address—Jackson Laboratory, E. I. duPont de Nemours and Company 
Wilmington, Delaware 
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bonding loci. These derivatives were then given a preliminary evaluation of 
their tanning potential with calfskin squares. The resultant leather was then 
examined with regard to “‘feel’’, general appearance, and shrinkage tempera- 
ture. 

With the data obtained from the preliminary evaluation, those derivatives 
offering the greatest promise were selected for further study. This involved 
the use of a calfskin piece tannage which permitted a more complete deter- 
mination of the criteria required for leather quality. This was accomplished by 
making an A.L.C.A. leather analysis, microscopic examination, shrinkage 
temperature measurement, and a determination of the leathers’ resistance to 
proteolytic enzymes. 

In addition to examining the promising derivatives for their tanning po- 
tential, fundamental information concerning their chemical composition was 


obtained by subjecting them to elemental and functional group analyses. 


The data obtained was useful in correlating their properties with the theory 
of the tanning mechanism. 


I.X PERIMENTAL 
A. Preparation of the Derivatives 
The three types of commercial lignin materials used for the modifications 
were: 
1. A purified alkali hardwood lignin. This material has been described by 
Plunguian 22 and is available as Meadol. 

. A purified alkali softwood lignin. The product used was Indulin *. 
\ purified magnesium lignosulfonate obtained from the sulfite process 
of wood cooking. The prepration of this material has been described by 
Howard !° and is available as Marathon ‘Tan A. 

A large number of derivatives of these lignins were prepared and subjected 
to the preliminary evaluation. Many of these were resorcinol condensates 
with the lignin materials. Several demethylated alkali lignins were also 
prepared; attempts to demethylate the magnesium lignosulfonate were unsuc- 
cessful. 

The general procedure for the preparation of the lignin-resorcinol conden- 
sates was as follows: Equal weights of the dry lignin material and U.S.P. 
resorcinol were intimately mixed and placed in a flask fitted with a water 
cooled reflux condenser and a thermometer. Enough ethyl ether was added 
to bring the mixture to a pasty mass and then a volume of concentrated hydro- 
chloric acid equal to 10 per cent of the lignin weight was added. The mixture 
was heated to 120-130°C. and allowed to reflux for 2-3 hours, after which the 
hot resinous mass was slowly poured into vigorously stirred water. The brown 
precipitate was allowed to settle, washed repeatedly with water by decan- 
tation, filtered and then dried in air. A yield of about 100 per cent based on 


the lignin taken was usually obtained. 





IMPROVEMENT OF THE TANNING POTENTIAL OF LIGNIN 303 


The procedure used for the demethylation of the alkali lignin material 
was that described by Moore, Wright and Hibbert!*. It consists of dissolv- 
ing the lignin in glacial acetic acid, adding 57 per cent hydriodic acid and re- 
fluxing the solution several hours in an atmosphere of carbon dioxide. After 
concentrating the solution, it was added dropwise to a large volume of 0.1 
N sodium bisulfite solution which decomposed the excess hydriodic acid and 


precipitated the demethylated lignin. The insoluble material was separated 


by centrifugation, washed with water and air dried. If necessary, tar-like 
impurities can be removed by an ether extraction and if any iodine has com- 
bined with the lignin material it can be removed with zinc in glacial acetic 
acid. A test with silver nitrate on a sodium fusion of the materials before the 
de-iodination procedure indicated that no iodine was combined and therefore 
it was unnecessary to subject the demethylated lignins to this process. Yields 
of 95 per cent based on the dry lignin weights were usually obtained. 

Other types of modifications were also made. An ester of 2,4 dihydroxy- 
benzoic acid (beta-resorcylic acid) was prepared with the alkali lignins by a 
direct esterification in dioxane solution, allowing the vaporized dioxane to 
carry off the water of reaction. The lignins were chlorinated and the resulting 
product hydrolyzed with the hope that an increase in phenolic hydroxyl 
would result. Peniston and McCarthy?! have claimed the conversion of 
methoxyl groups in spruce lignin to phenolic hydroxyl groups by a mild alka- 
line hydrolysis and the lignin derivatives were therefore subjected to that 
reaction for the desirable conversion. Other methods of demethylation were 
also employed. Aluminum chloride is known to be a good demethylating 
agent® and so also is 100 per cent phosphoric acid?* and both of these re- 
agents were used for the lignin modifications. Since lignin is thought to con- 
tain a phenyl-propyl-ether type structure®. The Claisen Rearrangement ! 
with a mixture of glacial acetic and sulfuric acids was employed to increase 
phenolic hydroxyl groups. Direct condensation of phenol with the alkali 
soft-wood lignin was also made in the manner described previously for re- 
sorcinol. 


B. Chemical Analysis of the Derivatives. 

In order to have a better knowledge of the composition of the modified 
lignins they were subjected to elemental and functional group analysis. 
Since the structure of the lignin employed is unknown and the fundamental 
unit quite large (about 840) little value could be obtained from the usual 
carbon-hydrogen analysis. Of much greater interest are such functional 
groups as methoxyl and hydroxyl and the elements of sulfur and magnesium 
in the case of the magnesium lignosulfonate derivatives. The methods em- 
ployed for these analyses follow: 

i. Methoxy]l 


The standard method (T2M-43) of the Technical Association of the 


TOES. ire eee ee 
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Pulp and Paper Industry was used 27. Essentially it is a modified method 
of Viebock and Schwappach 32. 

Hydroxyl 

The method used was that described by Siggia?® and taken from the 
publication of Ogg, Porter, and Willits '% It consists of acetylating the 
materials with a known amount of acetic anhydride in pyridine and 
determining the excess by titration with alkali. 

Sulfur 

The method of Salveson and Hogan?‘ was used for sulfur analysis. It is 
a wet oxidation method (perchloric-nitric acid) with subsequent precipi- 
tation of barium sulfate. 

Magnesium 

Magnesium was determined in the solution obtained by the perchloric- 
nitric acid oxidation. 8-hydroxyquinoline was used as described by 
Kolthoff and Sandell !!. 


The results of these analyses will be presented later in Tables V, VI, and VII, 


Preliminary Evaluation of the Tanning Potential. 

All of the lignin derivatives prepared were subjected to a preliminary 
evaluation of their tanning ability by means of tannage of calfskin squares. 
Since most of the products obtained were insoluble in water, it was necessary, 
in those instances to employ a solvent system of tannage?%. ‘Tu and Lollar%° 
have shown that methanol is a satisfactory solvent and it was therefore 
selected for use. ‘Vhe procedure for tannage, essentially that used by ‘Tu and 


Lollar#, consisted in immersing several acetone dehydrated calfskin squares 


(prepared as described by Lipsitz, et al.'4) in a 20-40 per cent methanol 


solution of the lignin derivative. After penetration had occurred (16-24 
hours), the squares were placed in water for several hours to permit fixation to 
occur and then the pieces were allowed to air dry in the dark. Where a water 
soluble material was evaluated, a single bath tannage was conducted in 
water, the pH of the tanning solution being reduced from 5.0 to 3.0 before 
removal of the calfskin squares for drying. The dried squares were evaluated 
for their tanning potential by noting their appearance and feel and measuring 
their shrinkage temperature #5 in water. The results of this evaluation will 
be found in Table I. 

It will be noted that this table shows that the best leathering character- 
istics were possessed by the calfskin squares treated with demethylated alkali 
hardwood lignin, demethylated alkali softwood lignin, the resorcinol conden- 
sates of these two lignins, and the resorcinol condensate of magnesium ligno- 
sulfonate. ‘The appearance and feel characteristics were the best, and the 
shrinkage temperature was comparable with that given by the vegetable 
tannins. Since this increase in shrinkage temperature is not given by the 
lignins alone, we selected these five materials for further study. 
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TABLE 1 


Preliminary Evaluation of the Tanning Potential of Modified Lignins 


Shrinkage 
Temperature 
"i 


Lignin Modification “Feel” Color 


Pact A—Alkali Hardwood Lignin Used 


Meadol-poly-2,4 Dihydroxy-benzoate Excellent Tan 67 
Demethylated Meadol Excellent Dark Brown 81 
Hydrolyzed Chlorinated Meadol* Fair Very Dark Brown 62 
Alkaline Hydrolysis Product Good Brown 66 
Resorcinol- Meadol Condensate Excellent Tan 80 


Part B.—Alkali Softwood Lignin Used 
Indulin-poly-2,4-dihydroxy Benzoate Very Good Brown 
Demethylated Indulin Excellent Dark Brown 
Aluminum Chloride treated Indulin Fair Black 
Phosphoric Acid treated Indulin Poor Black 
Rearrangement of Ether Structure of Phenolic Good Brown 
Hydrolyzed Chlorinated Indulin Fair Black 
Phenol-Indulin Condensate Good Brown 
Resorcinol-Indulin Condensate Excellent Tan 
Alkaline Hydrolysis Product Fair Black 

Part C—Magnesium Lignosulfonate Used 
Lignosulfonate Alkaline Hydrolysis Product* Fair Tan 
Hydriodic Acid Treated Lignosulfonate Very poor Black 
Resorcinol-Lignosulfonate Condensate Excellent Tan 


All tannages of solvent-type except those marked * which are aqueous. 


All but two of the materials whose evaluation appear in Table I are too 
water insoluble for use in present commercial tannery systems. Therefore, it 
was necessary to study the solubilization of these materials in water. The 
magnesium lignosulfonate-resorcinol condensate was selected for this study. 
Sulfonation is a common method to solubilize organic compounds in water, 
and reaction with bisulfite, where successful, is the simplest commercial 
method. It was found that the lignosulfonate-resorcinol condensate could 
be solubilized in water by refluxing it with aqueous sodium metabisulfite. 

‘To determine the optimum concentration of bisulfite required, varying 
concentrations of bisulfite were refluxed for 24 hours with the lignosulfonate- 
resorcinol condensate at a solution to solids ratio of 10 to 1, and then cooled. 
Calfskin squares were then immersed in the resultant solution for several 
days. 

‘The tanned squares were removed and the shrinkage temperature deter- 
mined. The experimental data concerning this experiment will be found in 
Table Il. It is evident from the data in Table I] that bisulfiting at the 5 
per cent level is most effective. Subsequent bisulfiting of the insoluble con- 
densate was carried out at this concentration. 





TABLE II 


Concentration Studies for 
Optimum Bisulfiting Conditions 


Magnesium Lignosulfonate-Resorcinol 

Condensate taken... : . 30g. 

\queous solution volume ..... ; cos we sOOde Mil. 

Reflux time alos : ...24.0 hrs. 
Concentration of Shrinkage 


Sodium Bisulfite* Temperature 


IC. 
75 


‘id 
10 
15 


20 





*Based on lignin derivative 


D. Complete Evaluation of Tanning Potential. 

In addition to the five promising derivatives found in Table I, the water 
soluble product was included in this more complete evaluation. As already 
indicated, pieces of calfskin (about 3”’ by 5’’) were subjected to tannage with 
the derivatives. The water insoluble materials were employed in a manner 
identical to that used for the calfskin square tannage, the skin to tannin 
ratio being 1 to 1, and a solution to skin ratio of 10 to 1. In the case of the 
water soluble derivative, a single bath tannage at pH 5.0 was used. The skin 
to tannin ratio was also 1 to 1, but the solution to skin ratio was 20 to 1. 

After tannage the pieces were bleached, fatliquored and dried in the manner 
described in a previous publication ! 4, 

The leathers thus produced were examined with regard to the usual criteria 
of leather quality. This consisted of: 

1. Visual observation for color and handling for determination of general 

leather character. 

A modified A.L.C.A. leather analysis. Hide substance, grease and ash 
were determined in the usual way *5 and water solubles were determined 
by means of Wilson-Kern washing with water 34. 

Microscopic examination. Histological examination of cross-sections 
was made for tannin and fatliquor penetration. In addition, cross-sec- 


tions were subjected to the ninhydrin test as described by Lipsitz et 
al 14, 


A shrinkage temperature determination on the Theis shrinkage meter. 


A determination of the leathers’ resistance to proteolytic attack. The 
determination, recently developed by Undeutsch and Lollar*!, is con- 
ducted in the following manner: 
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About 0.5 g. of finely ground leather sample is weighed into each of two bottles. 
Into one bottle 25 ml. of a 0.2 per cent solution of trypsin in 0.1 N sodium 


bicarbonate is added and the same amount of a similar tryptic enzyme solu- 
tion, which has been inactivated by boiling, introduced into the second bottle. 
Both bottles are then agitated at 104°F. for 18 hours. After the digestion has 
occurred the solutions are made up to 250 ml. in volumetric flasks, filtered 
with suction, the filtration being aided with ‘‘Celite”’. 50 ml. of the filtrate 
are then pipetted into tared dishes for solids determination. The difference 
in solids between the control and experimental sample divided by the weight 
of dry sample represents the degree of tryptic hydrolysis. 

The results of this evaluation together with the data obtained from the 
other indicated studies will be found in Table II] which also lists the proper- 
ties of a leather made from an unmodified magnesium lignosulfonate. The 
significance of this data is discussed later. 


TABLE III 
Complete Evaluation of Leathers Made from Modified Lignins 


Resorcinal Bisulfited 
Magnesium Resorcinol 
Demethy Demethy- Resorcinol Resorcinol Lignosul- Magnesium Magnesium 
lated lated Meadol Indulin fonate Lignosul- — Lignosul- 
Tanning Material Meadol Indulin Condensate Condensate Condensate  fonate fonate 


Yield ©; (hide 
substance basis) 160 152 164 169 157 164 192 
Fullness Poor Poor Good (sood Good Excellent Excellent 
Firmness SL. Stiff Sl. Stiff Firm Firm Firm Firm Firm 
Color Brown Brown 
Black Black Tan Brown Brown Tan Tan 


Shrinkage T. : ii Vi 83 85 88 


79 68 

Moisture ‘; 10 9.6 8.8 10.2 10.0 4 
Total Ash* 0 2 0.04 5 0.11 0.82 0.7 
Hide Substance *%¢ 62 : 61.0 7 .8 61.1 52.1 


Chloroform Extract 


* ( 
( 


Wilson-Kern Analysis 
Water Solubles*®™  . 3 
Comb. Tannin*©, 2 26 
Deg. Tannage*% 39.5 
Tryptic Hydrolysis 22.! 3 8. 
Tannin Penetration Excellent Excellent Excellent Excellent Excellent Light 


through Center 


Ninhydrin Reaction ° 


*Analysis on dry basis 
**Not Wilson-Kern values, but by approved A.L.C.A. methods, 
+Leather too dark for absolute detection of blue coloration 
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E. Fundamental Studies of the Modifled Lignins. 
1. Determination of Homo- or Heterogencity. 

Since accurate interpretation of results from functional group analyses 
depend upon the use of samples representative of a homogeneous entity, 
it was necessary to determine the homo- or heterogeneity of the lignin de- 
rivatives. Therefore, the more promising resorcinol condensates were 
subjected to ascending, one dimension paper chromatography. Two sol- 
vent mixtures forthe development of the chromatograms were used: (1) 
the butyl alcohol-acetic acid-water mixture (4:1:5) used by Partridge 2° 
and also by White *% who separated quebracho tannin into many com- 
ponents with this mixture; and (2) the 3:1 mixture of ethyl acetate and 
methyl alcohol used by Grassman * for column chromatograms of vege- 
table and synthetic tannins. Strips (2.5 by 30 cm.) were cut from What- 
man No. 2 paper which was extracted with methanol to remove a fluores- 
cent impurity and spotted 2.5 cm. from one end with 0.5 ml. of solution 
containing 10-15 micro-grams of solids. The strips were then suspended 
in the solvent mixtures in closed containers (covered battery jars were 
employed) and the developing liquid allowed to rise. When the advanc- 
ing front had travelled two-thirds of the length of the strip, they were 
removed, air dried and examined under ultraviolet light. 


TABLE IV 
Paper Chromatography of Modified Lignins 


Developing Mixture 
Ethyl Acetate-Methanol N-Butyl Alcohol-Acetic Acid-Water 
3:1) a 4:1:5 
Color under Color under 
Lignin Derivative Visible Color Ultraviolet f Visible Color Ultraviolet 


Resorcinol-Indulin ; Orange Yellow Orange Yellow 
Resorcinol- Meadol Orange  Blue-White Orange Yellow 


Resorcinol- Magnesium 
Lignosulfonate Orange Blue-White : Colorless Blue-White 


Orange Yellow 
Fraction 106-T Orange Blue-White Orange Yellow 
Fraction 106-N-T Orange Blue-White Orange Yellow 


Table IV indicates the results obtained. In every case except the 


resorcinol-magnesium-lignosulfonate condensate, a single band resulted 


as is evident from the single Rf value (rate of migration of the spot on 


the paper) obtained. With the resorcinol-magnesium-lignosulfonate, 
however, the butyl alcohol-acetic acid-water mixture gave two Rf 
values, differing only slightly, but significantly. These two bands in- 


dicate the presence of at least a two component system. 
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2. Separation of the Components in the Magnesium Ligno-sulfonate 
Resorcinol Condensate. 

Preliminary experiments with a chromatographic column of calcium 
carbonate indicated also that two substances were present. Both mate- 
rials were methanol soluble, but one fluoresced with a yellow color when 
its methanol solution was placed under ultraviolet light while the other 
substance gave a blue-white fluorescence. Neither calcium carbonate, 
alumina, nor hide powder produced a completely satisfactory chromato- 
graphic column, but the hide powder column indicated that the use of 
hide powder in a batch process might preferentially adsorb one of the 
components. It should then be possible to leach off the fraction adsorbed 
with a 50-50 water-acetone mixture, which Merrill!? has shown to be 
very effective in removing many tannins from hide powder. Details of 
the method employed follow: 

312 g. of a grease extracted, methanol washed hide powder was placed 
in water and allowed to stand for thirty minutes. After filtering with 
suction the hide powder was added to 5 liters of methanol containing 
18.7 g. of the magnesium lignosulfonate resorcinol condensate and the 
mixture was stirred vigorously for one hour. The tanned hide powder 
was washed once with methanol and allowed to air dry overnight. The 
filtrates were combined for further treatment. 

The air dry, tanned hide powder was then extracted by repeated 
shakings with four 2 liter portions of a 50-50 acetone-water mixture. 
Although all of the material was not removed, the fourth extraction 
recovered very little material. ‘These extracts were then concentrated 
to yield 6.4 g. of material (designated 106-T) which represents 34.2 per 
cent of the amount taken (18.7 g.).. When dissolved in methanol the 
substance exhibits a blue-white fluorescence under ultraviolet light. 

The filtrate and washing which contained the material not adsorbed 
by the hide powder were combined and concentrated to yield 3.9 g. of 
solids which is 20.9 per cent of the total amount taken (18.7 g.). This 
material when dissolved in methanol produced a yellow fluorescence 
under the ultraviolet lamp. 

Kach of these fractions were again chromatographed and in each 
case a single band was obtained. Thus it appears that a separation was 


achieved. 


DiIscussION 


Since the structure of lignin is not known with precision, we can not in- 
terpret the course of the reactions secured exactly. Therefore, we were un- 
able to examine the reasons why many of the compounds prepared were not 
possessed of improved tanning character. We choose to place our emphasis 


on an investigation of the reasons why some of the compounds did possess 
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better tanning properties than the unmodified lignin. This investigation 
suggests a definite correlation between the increase in phenolic hydroxylation 
of the lignin derivatives and the improved tanning ability, which confirms 
the premise on which this research was undertaken. 


Table II] indicates the data obtained from the complete evaluation of the 


six best modified lignins. It is evident that the demethylated lignins produced 


leather with a poor general appearance, but which did have an elevated 
shrinkage temperature and was considerably more resistant to tryptic attack 
than the leather made from the unmodified lignosulfonate. The leathers 
made from the resorcinol condensate derivatives are, in general, excellent 
in regard to visual observation and “feel” characteristics. They, too, have 
an elevated shrinkage temperature and are quite resistant to tryptic attack, 
having the same range of hydrolysis as vegetable tanned leathers 31. 

The yield obtained and the degree of tannage was in all cases somewhat 
low, reflecting the high hide substance value. Unfortunately the results of 
ninhydrin reaction ** are not as definite as one would like. Only in the case 
of the bisulfited magnesium lignosulfonate resorcinol condensate was there 
a decided blue coloration. In the other instances, the leather cross-sections 
were so dark that no blue coloration could be seen. There was however a de- 
cided further darkening when these cross-sections were treated with the 
ninhydrin reagent which would seem to indicate a positive reaction. The 
interpretation of the positive reaction is that inactivation of the free amino 
groups of the hide protein has not occurred and therefore the tanning mechan- 
ism does not involve reaction at these loci. The significant data obtained in 
the test is that the bisulfited resorcinol condensate produced a positive re- 
action in contrast to the unmodified lignosulfonate tanned leather. Further, 
the leather made from the new derivative has met the criteria established for 
leather quality which is not met by the unmodified lignosulfonate. Since 
the bisulfited resorcinol condensate is the result of increasing the hydrogen 
bonding loci of the magnesium lignosulfonate it follows that the basic con- 
tention of the tanning mechanism (i.e. that leathering properties result from 
hydrogen bonding) is of considerable significance. 

Tables V, V1, and VII indicate the analytical data obtained from the 
modified lignin derivatives. The analysis of the demethylated lignin deriva- 
tives (Tables V and V1) indicates that the hydriodic acid treatment reduced 
the methoxy content about 12 per cent. Although only a small increase in 
hydroxy content is evident it must be remembered that treatment with 
hydriodic acid destroys the aliphatic hydroxyl groups and the per cent hy- 
droxyl after demethylation represents phenolic hydroxyl. In addition to 
the destruction of the aliphatic hydroxyl groups, considerable degradation 
of the lignin structure probably occurred since the lignin structure is reported 
to contain ether linkages in its fundamental unit®. This breakdown is re- 
flected in the rather poor leather quality obtained from tannage with these 
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materials. ‘Thus, the only conclusion warranted is that the phenolic hydroxy] 


content has been considerably increased with a subsequent increase in shrink- 


age temperature and resistance to tryptic attack of leather made from such 


modified lignins. 
TABLE V 


Analvtical Data on Products Derived from 
Alkali Hardwood Lignin (Meadol) 


All data on dry basis 


Resorcinol Demethylated 
Meadol Meadol Meadol 


Methoxy (©; OCH 21.6 14.5 9? 
Hvdroxy (©; OH 9, 9* 17.0 14.7 
Number Methoxy Groups per 860 
Unit Weight 
Calculated Unit Weight Based 
on 6 Methoxy 
Number of Hydroxy Groups 
Number of Hydroxy Groups Added 
Calculated Unit Weight from 4 
resorcinol molecules added 


per 860 unit weight 1300 


1 from the literature (13 


rom the analysis 


TABLE VI 


Analytical Data on Products Derived from 
Alkali Softwood Lignin (Indulin 
All data on dry basis 


Resorcinol Demethylated 
Indulin Indulin Indulin 


() Methoxy 
“> Hydroxy 

No. methoxy groups per 840 unit* 
Calc. mol. wt. on 4 methoxy 

No. of hydroxy groups** 

No. hydroxy groups added 

Calc. mol. wt. based on addition 


of 5 resorcinol molecules per 4+ methoxyl 1390 


hich is in agreement with Manufacturers’ Bulletin (3) 


The analysis of the alkali hardwood lignin resorcinol condensate is com- 
pared with that of the unmodified lignin in Table V. If one assumes that the 
literature is correct and that this type of lignin has a unit weight of 860 and 
that this unit contains 6 methyoxy groups!%, some interesting calculations 
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TABLE VII 
\nalysis of Magnesium Lignosulfonate Derivatives 


Derivative Percent Mg. Percent S Percent OCH, PercentOH OH/OCH 


Magnesium Lignosulfonate ; a 10.0 11.0 
Magnesium Lignosulfonate 

Resorcinol Condensate 2 ‘ 16.6 
Bisulfited Magnesium 

Lignosulfonate Kesorcinol 

Condensate 16.9 
Fraction 106-T* 1 16.1 
Fraction 106-N-T** 0.94 : 18.8 


methanol solution of this fraction gave us a blue white fluorescence when placed under ultra- 


of this fraction produced a yellow fluorescence when placed under ultra 


can be made. It follows from the nature of the modification that the number 
of methoxy groups was not affected and therefore the unit weight of the re- 
sorcinol condensate can be calculated thus: 


No. of OCH; (6) x Mol. Wt. OCH; (31) x 100 
Unit Weight 


per cent methoxy (14.6) 
Unit weight 1285 
From this unit weight, the number of hydroxyl groups present in the deriva- 
tive can be obtained. 
No. of OH groups x Mol. Wt. OF (17) x 100 Be 
ntl — — per cent OH (17.0) 
1285 


No. of OH groups 12.9 or 13 


Therefore since five hydroxyl groups are present in the unmodified lignin ' 4, 
eight hydroxyl groups must have been added by the reaction. 

As a further check on this conclusion it is found that the unit weight of the 
resorcinol condensate is 1300 if four resorcinol molecules have been added 
per 860 unit : 860 + (4.x 110) — 1300. This is a good check on the value cal- 
culated from the analytical data. Thus it appears that the reaction between 
this alkali hardwood lignin and resorcinol involves the addition of four re- 
sorcinol molecules per lignin unit of 860 and the data further suggests that 
the reaction does not involve hydroxyl groups. 

Similar reasoning from the analytical data for the alkali softwood lignin 
resorcinol condensate (‘Table V1) indicates that six hydroxy groups have been 
added per lignin unit of 840. The unit weight calculated from the analytical 
data is 1410 which is in agreement with the value obtained (1390) on the as- 
sumption that five resorcinol molecules combine with the lignin. Thus it 
would appear that the reaction between the alkali softood lignin and re- 


sorcinol involves the addition of five resorcinol molecules per lignin unit of 


840 and that four hydroxyl groups are involved. 
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‘The interpretation of the analytical data obtained in the case of the mag- 
nesium lignosulfonate resorcinol condensate (Table VII) is limited because 
the material is not homogeneous. The two fractions that have been obtained 
are decidedly different, but no other conclusions about them can be made. 

Of considerable interest however are the hydroxyl to methoxyl ratios of 
the water insoluble and bisulfited derivatives. Again making the logical as- 
sumption that the methoxyl content should not change with bisulfiting, it is 
at once apparent from the ratios that the hydroxyl groups were not affected 
by the sulfiting reaction since, if they had been, a decrease in the ratio would 
have been noted. An argument against this conclusion might be made on the 
basis of the data of Bucherer? and Fuchs and Elsner? who found that re- 
sorcinol can be sulfonated with bisulfite and postulated that the reaction 
would involve the tautomeric enol form as follows: 


HO SO,Na 


{ a 3 NaHSO, , | os 
ge Na SO;~~ SO,Ne 


It is true that such a reaction would involve no change in the hydroxyl 
to methoxyl ratio, but the resulting compound would not be a tanning ma- 
terial because the phenolic character of the hydroxyl groups no longer exists. 
Since the bisulfited derivative has good tanning ability, the original deduc- 
tion that the hydroxyl groups are not involved would appear to hold. 

It is evident that the data presented in this paper support the view that 
this program for the improvement of the tanning potential of lignin deriva- 
tives is well founded. It is obvious, however, that additional research must be 
carried out to make any process toward this goal economically sound. The 
chemical modifications of the type indicated would not seem to lend them- 
selves to low cost processes, but there are several conceivable approaches to 
low cost modifications. The demethylated lignins which were prepared in this 
work suggest themselves as a source of phenolic substances for condensation 
with the unmodified lignins. The use of a continuous process for demethyla- 
tion with hydriodic acid would no doubt permit recovery of the liberated 
methyl iodide as a valuable by-product and thus reduce the modification cost 
to a reasonable figure. Another possible means of demethylation that could 
probably be made economically feasible is by the use of microorganisms 
trained to metabolize aromatic methoxyl groups leaving phenolic hydroxy] 
as the desired product. It is also evident that such lignin modifications are 
well suited not only to the leather industry, but to many other fields of the 
chemical industry. 

It is interesting to note in Table I that the alkali lignin-poly-2,4 dihydroxy 
benzoates produced leather samples that had good appearance, with no in- 
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crease in shrinkage temperature. At first this might appear contradictory 
to the hydrogen bonding theory of the tanning mechanism since phenolic 
hydroxyl groups have been added to the lignin. Tu and Lollar*® have shown 
that tanning properties cannot be expected from meta substituted phenolic 
hydroxyl groups and it follows from a consideration of resonance structures 
that they cannot be expected from aromatic hydroxy carboxylic esters. The 
carboxyl resonance of the ester linkage creates greater stability to the Kekule’ 
resonance of the aromatic ring and therefore limits to a large degree the 
quinoid resonance in the resorcinol ring. Therefore the hydrogen atoms of 
the phenolic hydroxyl groups have little tendency to hydrogen bond. On the 
other hand, a consideration of the resonance structures of ortho and para 
dihydroxy diphenyl and polyphenyl sulfones indicates that they should be 
tanning materials and the recent reports! on sulfone type tannins corro- 
borates this interpretation. In the diphenyl sulfone type of structure the 
quinoid resonance is enhanced by the various structures of similar energy 
that can be written for it and this therefore permits the hydrogen of the 
phenolic hydroxyl groups to take part in hydrogen bonding. 

The above interpretation might be questioned on the basis that hydrolyz- 
able tannins are aromatic hydroxy carboxylic esters and that they do convert 
hide protein into leather. But the additional fact remains that Lipsitz et 
al.!5 have recently shown that chestnut tannin, a representative of the hydro- 
lyzable tannins, does not make a leather that resists proteolytic attack. 
This raises the interesting question as to whether or not other tannins in this 
class exhibit the same characteristics. Additional evidence that leather 
made from hydrolyzable tannins are susceptible to enzymatic attack may be 
found in the work of Thomas and Seymour-Jones?? who noted that hide 
powder treated with gallotannin, another hydrolyzable tannin, was consider- 
ably attacked by trypsin. It is true that this class of tannins produces leather 
with an elevated shrinkage temperature (although chestnut tanned leather 
has, in general, a lower shrinkage temperature than leather made from the 
condensed tannin types; viz. quebracho and wattle) and an explanation for 
the tanning ability of chestnut can be found in the querciten part of the 
chestnut tannin which structure is postulated by Flinn 5. This polyhydroxy- 


flavanone structure contains phenolic hydroxy groups which can take part in 


quinoid resonance and are therefore loci of hydrogen bonding. Thus the 
hydrogen bond theory adequately accounts for the facts observed. 

A mild alkaline hydrolysis of the lignins might be expected to produce 
suitable tanning materials since as already noted, Peniston and McCarthy ?! 
have shown that such treatment increases the phenolic hydroxyl content 
and decreases the sulfonic acid character of the lignin. Unfortunately, this 
treatment also results in considerable breakdown of the lignin material. It is 
well known that particle size of the tanning material is an important factor 
in affecting a tannage. Very probably, the failure to obtain a_ satisfactory 





IMPROVEMENT OF THE TANNING POTENTIAL OF LIGNIN 315 





tanning material from an alkaline hydrolysis modification is the result of 
such extreme lignin breakdown. 


SUMMARY 


The suggestion that modified lignin derivatives are a potential source of 
domestic tanning materials is predicated upon the hydrogen bond theory of 
vegetable tannage. Three types of commercially available lignins have been 
subjected to chemical modifications designed to increase their hydrogen 
bonding ability with a consequent increase in tanning potential. The deriva- 
tives thus obtained were given a preliminary evaluation by means of a calfskin 
square solvent tannage and the most promising derivatives selected for further 
study. In addition to the promising water insoluble derivatives which included 

a. A demethylated alkali hardwood lignin, 

b. A demethylated alkali softwood lignin, 

c. A condensate of resorcinol with an alkali hardwood lignin, 

d. A condensate of resorcinol with an alkali softwood lignin, 

e. A condensate of resorcinol with a magnesium lignosulfonate, a water 
soluble derivative was also prepared by bisulfiting the resorcinol magnesium 
lignosulfonate condensate. ‘These six lignin derivatives were used to tan 
pieces of calfskin and the resulting leathers given a complete evaluation in 
regard to shrinkage temperature, general leather ‘‘feel” and appearance, 
chemical and microscopic analysis, and resistance to proteolytic enzymes. 

In addition to the above evaluation, fundamental information concerning 
the derivatives themselves was obtained. This consisted of elemental and 
functional group analysis. A study was also made of the homo- or hetero- 
geneity of the compounds by paper chromatography and where a separation 
of the components was made, each fraction was subjected to chemical analysis. 

The data obtained in this investigation permit the following conclusions 
to be made: 


1. As predicated, increasing the phenolic hydroxyl content of lignin deriva- 
tives converts them to improved tanning materials. This is additional evi- 
dence for the significance of hydrogen bonding in the tanning mechanism. 

2. Leather produced from such modified lignins have leather character 
not obtainable from the unmodified lignosulfonate tannage, i. e. increased 
shrinkage temperature, and resistance to enzymatic hydrolysis. 

3. Lignin resorcinol condensates are better tanning materials than de- 
methylated lignins. 

4. A bisulfited magnesium lignosulfonate resorcinol condensate is an ex- 
cellent water soluble tanning material. 

5. The reaction between sodium bisulfite and the magnesium lignosulfonate 
resorcinol condensate does not involve hydroxy groups. 
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6. The reaction between an alkali hardwood lignin and resorcinol results 
in the introduction of four resorcinol molecules per lignin unit and the data 
suggest that the hydroxyl groups are not involved. 

7. The reaction between an alkali softwood lignin and resorcinol results 
in the addition of five resorcinol molecules per lignin unit and the data sug- 
gest that four hydroxyl groups are involved. 

8. The magnesium lignosulfonate resorcinol condensate is a mixture of 
two components. Preferential adsorption of one fraction on hide powder 
permits a separation yielding two distinct fractions. 
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The Determination of Nitrogen in Leather 


by the Kjeldahl Method* 


By Sverre Daun and RENE OEHLER 


National Bureau of Standards 
U.S. Department of Commerce 


lL. InrrRopuC TION 


When different laboratories analyze leather for percentage of hide sub- 
stance, the variation of results between laboratories may often be as high as 
two percent. ‘This was shown by a series of cooperative check analyses made 
by seven laboratories represented in the American Leather Chemists Associa- 
tion (ALCA), using the Official method of the Association. Such a variation, 
serious enough in itself, leads to a corresponding error in the value for the 
combined tannin, which is calculated by subtracting the sum of the hide 
substance and certain other constituents from 100 per cent, and is multiplied 
in computing the degree of tannage, obtained by dividing the combined 
tannin by the hide substance. Thus differences between laboratories of five 
per cent in the result for degree of tannage are not uncommon. 

Since the hide substance is itself calculated by multiplying the percentage 
of nitrogen in the leather by the factor 5.62, any errors in the original analysis 
are greatly magnified by the time the value for the degree of tannage is reach- 


ed, and it becomes necessary to reduce errors in the nitrogen determination 


*Most of these data and conclusions were presented at the Forty-fifth Annual Meeting of the American 
Leather Chemists Association, Spring Lake, N. J., June 22, 1949 
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as much as possible to get reproducible values for degree of tannage. The 
check analyses made by the cooperating laboratories showed that eacl 
laboratory was generally able to duplicate its own results satisfactorily, that 
is, to within 0.5 per cent at most, but that the major differences lay between 
laboratories. ‘This circumstance would be of little concern in process control 
analysis in a tannery, but it is of great importance in furnishing leather of a 
specified degree of tannage to a large consumer such as an agency of the 
Federal Government, and makes uncertain the evaluation of research on new 
tanning materials or processes reported by other laboratories. 

The agreement within laboratories and differences between them suggested 
that variations in procedure permitted by the ALCA method or variations 
from the specified procedure, generally assumed to be negligible, might be re- 
sponsible for the discordant results. At the request of the Council of the 
ALCA, the National Bureau of Standards undertook the investigation reported 
in this paper. 

The Kjeldahl method for the determination of nitrogen has been one of the 
most widely studied of all analytical procedures. For an introduction to the 
literature on this subject, the reader is referred to Seebold’s review!. Of the 
three main steps in the method, digestion, distillation, and titration, only the 
the first presents important problems that are peculiar to leather. Attention 
was therefore directed largely to this step, and choice of catalyst, tempera- 
ture and time of digestion, composition of digestion mixture, and weight of 


sample were studied. 


Il. Dicestion 
In spite of much published research on the merits of copper, selenium, and 
mercury catalysts for accelerating the digestion with sulfuric acid, it is not 
clear which is preferable for leather, or how safely one can assume that they 
will yield equal results. Other factors, such as temperature and time of di- 
gestion, and weight of specimen, play an important part, and may produce 
a differential response with the same catalyst. These have all been considered 


in this work. 
Ap paratus and General Procedure 


All digestions were carried out in 800-ml Kjeldahl flasks, placed in a rack 


so that the necks of the flasks were inclined a little more than 45° from the 
1 


vertical, and with the mouths of the flasks inserted in a duct with a forced 
draft to carry away fumes. The flasks were heated by a gas flame. In order 
to measure temperature of the digestion mixtures, some flasks were provided 
with theremometer wells extending to about 3 mm from the bottom of the 
flask. A small amount of Wood’s metal in the well served as a contact liquid 
for the thermometer. 

When mercuric oxide was used as the catalyst, 25 ml of an 8 per cent solu- 


tion of sodium thiosulfate penta-hydrate was used to precipitate the mercury 
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before distillation. Distillation was conducted over a gas flame, with boric 


acid solution as absorbent for the distillate. The absorbent was 4 per cent 


boric acid in water, to which was added a mixed indicator of methyl red and 
methylene blue in the ratio of 6 ml of methyl red solution and 4 ml of methy- 
lene blue solution per liter of boric acid solution. Each indicator solution 
was of 0.1 per cent concentration, in 95 per cent ethanol. In general, 50 ml 
of this boric acid indicator solution was used as the absorbent. When a 1.5- 
gram specimen of leather was used, this was increased to 75 ml. 

Titration was effected with dilute sulfuric acid, standardized against sodium 
hydroxide solution, which in turn was standardized against a National Bureau 
of Standards standard sample of acid potassium phthalate. In all other 
respects the Official ALCA method was followed, except as will be described 
below for specific experiments. 

2. Samples of Leather Used 

For the studies of the digestion procedure, three samples of leather, chosen 
so as to offer definite contrasts in tannage and grease content, were used. 
The samples were ground in a Wiley mill to pass a 4-mm screen, mixed 
thoroughly, then passed through the mill a second time and again mixed. 
The samples were then conditioned for a week in air at 73°F and 50 per cent 
relative humidity, after which they were kept in tightly screw-capped glass 
bottles. In the table below are given some pertinent data on these samples. 

Identification Type of Grease Moisture Ash 


Symbol Leather per cent per cent per cent 


Chrome-tanned 
side upper 3 Bt. 
Vegetable, 
heavy 
Sample 1, 
degreased i 5.02 
3. Temperatures of Boiling Mixtures of Sulfuric Acid with Sodium Sulfate or 
with Potassium Sulfate 
Variation in the temperature of the digestion mixture has been suggested 
as a possible souce of discrepancies between results obtained by different 
laboratories in determining the hide substance in leather. The temperature of 
boiling mixtures of sulfuric acid with sodium sulfate or with potassium sulfate 
was therefore measured. In a series of determinations, 4, 8, 12, 16, 20, 24, 
and 28 grams, respectively, of each of these two sulfates, were added to 20-ml 
portions of concentrated sulfuric acid in Kjeldahl flasks equipped with ther- 
mometer wells. The mixtures were boiled for 30 minutes, taking care to keep 
the condensation line within the neck of the flask, and the temperatures were 
then observed. Duplicate determinations in different flasks and over different 
burners always agreed within 2°C. Addition of catalysts in the amounts used 


nen NTI 8 OO I MN on 
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in the Kjeldahl digestions had no measurable effect. Results are given in 


Table 1. 
TABLE I 


Femperatures of boiling mixtures of sulfuric 
acid with potassium or sodium sulfate. 
Temperature Temperature 


Sulfate ot K2SO, of NagSO, 
added to mixture mixture 


10 ml HeSO, observed calculated* observed calculated* 


grams % o 


0 
4 


8 
12 


365 
370 


*Calculated from data given in the International Critical Tables (2) 


For the lowest concentrations, comparable values calculated from data in 
the International Critical Tables? are also given. Similar calculations for 
higher concentrations would have involved excessive extrapolation from the 
data in the Tables. 

From these data it appears that the temperature of the digestion mixture 
would be changed only a degree or two by a variation of as much as one gram 
in the amount of sodium or potassium sulfate added to the sulfuric acid, and 
that, within the range of concentration ordinarily employed, it is immaterial 
so far as the temperature of the digestion is concerned, whether sodium or 
potassium sulfate is used. 

The use of the higher concentrations of salt may lead to one inconvenience 


in practice, as the digestion mixture tends to solidify when cooled, thus re- 


quring more time to dissolve the mixture in water when it is diluted prepara- 


tory to distillation. A quantity of 8 grams of the salt seems to be adequate 
and practicable. 


4. Variations in Conditions of Digestion 

Important effects of variations in the conditions of digestion are the in- 
fluence on the quantitative conversion of nitrogen from the specimen to 
ammonium sulfate and the acceleration of the digestion. The choice of cata- 
lyst, the use of sodium sulfate or potassium sulfate, the period of time during 
which the mixture is heated, and the relative size of the specimen may all 
influence these effects. The three catalysts that have been found most efficient 
and are most widely used are copper sulfate (CuSO,.5H.O), selenium metal, 
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and mercuric oxide. ‘These catalysts were therefore used in the study re- 
ported here. 

Three series of determinations were made on the leathers to permit the 
following observations to be made on the results: (1) a comparison of the effect 
of sodium sulfate in the digestion mixture with that of potassium sulfate; 
(2) a comparison of the effects of the three catalysts, with different periods 
of digestion and weights of specimens, the digestion mixture being the same 
in each case; and (3) a comparison of the catalysts using different digestion 
mixtures, the period of digestion and the weight of specimen being the same 
in each case. 

The experiments were designed so that suitable statistical analysis could 
be applied to the results. All determinations were made in duplicate. In no 
case did duplicate determinations under optimum conditions differ by more 
than 0.65 per cent and the mean difference of 54 duplicates was 0.13 per cent. 
The results are given in per cent hide substance. 

(1) Comparison of sodium sulfate with potassium sulfate 


In order to compare the relative effect of sodium sulfate and potassium 
sulfate in the digestion mixtures, a series of determinations was made in which, 
for each salt, the hide substance in each of the three leathers was analyzed 
using each of the three catalysts and each of three digestion mixtures. For 
sodium sulfate, the three mixtures contained 3, 6, and 12 grams, respectively, 
of sodium sulfate; and for potassium sulfate, 4, 8, and 16 grams. The ratio of 
3 grams to 4 grams for sodium to potassium sulfate represents approximately 
molar equivalents *. "Twenty ml of sulfuric acid were used in each digestion. 

The weight of the leather specimen was 0.5 gram for each determination. 
The period of digestion was that which would give maximum recovery of 
nitrogen, as indicated by preliminary experiments, and was two hours for the 
copper catalyst, one hour for the mercury and selenium catalysts. The con- 
centrations of catalysts were: for the copper sulfate, 0.8 gram per determina- 
tion; for the selenium, 1.0 gram per 100 grams of sodium sulfate or per 133 
grams of potassium sulfate; and for the mercuric oxide, 7 grams per 100 grams 
of sodium sulfate or per 133 grams of potassium sulfate. The selenium and 
mercury catalysts were thoroughly mixed with the sulfates before addition; 
the copper sulfate crystals were added directly to the Kjeldahl flasks. 

An inspection of the results, shown in Table 2, indicates that there was no 
significant difference between the values obtained with sodium sulfate and 
those obtained with potassium sulfate. This conclusion was verified by a 


statistical analysis of variance. The results show that the digestion tempera- 


tures, measured for leather I only, are approximately those to be expected 
from the data in section II, 3, above. Clearing times (time required for dis- 
appearace of the dark color of the digestion mixture) are also about the same 
for the two salts. In order to save time in the digestion, it appears that at 
least 6 grams of sodium sulfate, or 8 grams of potassium sulfate should be 
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used. The mercury catalyst seems to yield higher results than either of the 
other catalysts. 
(2) Comparison of three catalysts, using different periods of digestion 
and weights of specimens 

The difference in the effects of the catalysts, suggested by the results in 
the section immediately above, was investigated further by an experiment 
in which the same digestion mixture was used for all three catalysts, while the 
weights of the leather specimens and the period of digestion were varied. 

Three weights of specimens were used, 0.5, 1.0, and 1.5 grams. For the 
first two, the digestion mixture consisted of 8 grams of potassium sulfate with 
20 ml of sulfuric acid. When a 1.5 gram specimen was used, it was necessary 
to use 10 grams of the salt with 25 ml of the acid, in order to get satisfactory 
wetting of the leather. 

The digestion periods with CuSO,.5H,O as catalyst were 1.5, 2.0, and 2.5 
hours; with selenium and with mercuric oxide as catalyst, the periods were 
0.5, 1.0, and 1.5 hours. The comparison of the catalysts was desired when 
the optimum digestion time for each was used, and the additional hour for 
copper sulfate was found to be needed to obtain values for nitrogen close to 


the maximum for eath leather. The concentrations of catalysts were: copper 


sulfate, 0.8 gram per determination; selenium, 2.4 per cent of the potassium 
sulfate-selenium mixture; and mercuric oxide, 6.5 per cent of the potassium 
sulfate - mercuric oxide mixture. 

The results are shown in Table 3. The clearing times indicate the respective 
efficiencies of the three catalysts in accelerating the digestion, although they 
are not reliable in judging the “after boil” required for complete digestion. 
As copper sulfate does not give maximum values until at least 2 hours of di- 
gestion, the ALCA specification of 10 minutes digestion after clearing is not 
nearly enough. An “after boil’ of half an hour seems necessary even for 
the selenium and mercuric oxide catalysts. 

Digestion temperature rose slowly for the first hour, probably because of 
evaporation of water, reaching the following values for the different weights 
of specimen: for 0.5 gram, 336°C; for 1.0 gram, 340°C; and for 1.5 grams, 
342°C. The increase in temperature with increasing weight of specimen might 
be expected from the fact that more acid is decomposed in digesting a larger 
sample, thereby increasing the ratio of salt to acid. 

Mercuric oxide generally gives the highest values, though these are in fair 
agreement with the values obtained with copper sulfate provided optimum 
periods of digestion are used. Similar results have been reported by Frey and 
Jenkins ‘4. The tendency to obtain low values with selenium is noticeable., 
this tendency being increased by heating longer than the optimum time, 
or by using a larger specimen. 

An analysis of the variance of the precision of the duplicate values whose 
averages are given in Table 3 showed that significantly better precision was 


sence eee RE ee 





NIPPUITIOJAP OM) JO UPOT BY} SI ONY[PA Y CT x 


LL OL O07 OL 67 Os OL OL OF OL 

“TL : ; "OL 69°69 97 09'0L ‘OL or OL 

Bh ; OL os OL 07 O8 OL OL OL 

“FP ; “SP OL ¢t ol Sl tt tt OX 

“$P E ; "ev 06 °¢F 17 O8 “¢t Et O8 

tt tt SL°¢? RI 06 '¢t tt OL 

SF , “LY OF LE 6: $6 Lt SL °Lt ge 

“LY ‘ O8 “Lt $6 Lt ce SO '8F OS “Lt o¢° 
09 Lt OF Lt Or cs Lt OL Lt $9" 


ASSOCIATION 


JQUBISGNs < , ) douesqns 9PIH ("utrut) ua sad) OU BISGns 


aun : Or 7 aut “Ol ; SZ oz taut rms 
Buus) ("44) Sure) (ay) “su) JO "MN 
pouosd uolsatiq pouod uonsatiq potod 


O37 as OFHS OS") SA[EILD 


N 
& 
Nn 
= 
ad 
y 
of 
=< 


“UOLISATIP Jo spetiod JusIyIP pure ustuioods 
JO SUYSIOM JUDOYIP YPM ‘stoy Vo] UL BOURISGNsS apy JO UOFPLUTLUIIJAP UO SISATLILD JO WoYy 


¢ ATEaVL 





THE DETERMINATION OF NITROGEN IN LEATHER 32 





obtained for leathers I] and II] than for leather I, while the catalysts and 
weights of specimen had no significant effect on precision. Since the results 
obtained from a 0.5 gram specimen are no less precise than those from the 
larger specimens, and since the 0.5 gram specimen offers definite advantages 
in distillation and titration, its use is recommended. 


The leathers are apparently not all digested with the same ease. Sample 
Il seems to be the most easily digested, as the results for the shortest and 
longest periods are about the same. Sample III appears most difficult to 
digest, since the last half hour of digestion resulted in an increase in value 
for nitrogen over that found for the next shorter period. This behavior will 
be mentioned again in the next section. 


(3) Comparison of three catalysts using different digestion mixtures 

‘The conclusion that mercuric oxide is the most efficient of the three catalysts 
with a digestion mixture containing 8 grams of potassium sulfate and 20 ml 
of sulfuric acid would not necessarily be true with other proportions in the 
digestion mixture. Hence an experiment was performed in which each of the 
three catalysts was used in each of the three digestion mixtures, containing 
4, 8, and 16 grams of potassium sulfate, respectively, with 20 ml of sulfuric 
acid. 


The specimen of leather weighed 0.5 gram for each determination. ‘The 
concentrations of the catalysts were the same as in the previous experiment, 
except that selenium was reduced to one per cent of the sulfate-selenium 
mixture; this was necessary to keep the selenium concentration below the 
recommended maximum of 0.25 gram per determination 5, Digestion periods 
were 2 hours with copper sulfate and one hour with selenium or mercuric 
oxide. 


‘Temperatures of the boiling digestion mixtures were observed and in each 
case agreed within a degree or two with the temperatures given in ‘Table 1. 


The results, presented in Table 4, again show that mercuric oxide reached 
the highest values of all three leathers. Selenium yields distinctly lower values, 
with copper sulfate intermediate. This indicates that mercuric oxide can 
safely be used at the higher temperatures resulting from greater concentra- 
tions of potassium sulfate, while the use of selenium causes failure to recover 
the nitrogen completely. Mercuric oxide accelerates the digestion much more 
than copper sulfate. An analysis of the variance of the data presented in 


Table 4 is given in the appendix together with comments on the interpre- 
tation of the analysis. 


5. Comparison of Catalysts in Digestion of Amino Acids and 
Acetanilide 


As shown above, mercuric oxide as catalyst tends to give higher values for 
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TABLE 4 
Effect of catalysts on determination of hide substance in leathers, with 
different digestion mixtures. 


Catalyst CuSO,4.5HeO Se HeO 


Clearing Hide Clearing Hide Clearing Hide 
Wt. KeSO, time substance* time substance* time substance 


min per cent min per cent min per cent 
5 46.00 23 16.3 28 46 
Z $7.45 17 47.5: 47 
1: 47.50 13 46 11 17 
39 $3.60 15 43 24 43.8 
15 13.80 14 $3.95 12 43 
10 $3.65 13 $3.65 14 
33 70. 20 20 70. 15 8 70. 
14 71.10 12 70.85 ; 71 
11 70.80 10 70 we: 


*Each value is the mean of two determinations. 


hide substance in the analysis of leathers. ‘Though it is probable that the higher 
values are more nearly correct, as nitrogen could not have come from any 
other source than the leather, it seemed of interest to compare the same catal- 
ysts in the analysis of pure substances, the theoretical nitrogen contents of 
which are at least approximately known. ‘These substances should also be 
such that the nitrogen in them is combined in a manner similar to that in 
which it is found in leather. 

Some of the amino acids present in collagen were selected for this com- 


parison. These samples, from the Eastman Kodak Company, were glycine, 


lysine, and aginine as monohydrochlorides, and histidine as the mono-hydro- 
chloride mono-hydrate. In addition, National Bureau of Standards samples 
of acetanilide and cystine were included. 

Samples weighing approximately 0.3 gram were used for the determinations. 
\Moissture was determined by drying to constant weight in an oven at 110°C, 
and the corresponding corrections were made. The digestion mixture in each 
case was 8 grams of potassium sulfate and 20 ml of sulfuric acid. Digestion 
times were 0.5, 1.0, and 1.5 hours. The concenrations of catalysts were the 
same as those reported in Section I], 4, (2) of this paper. 

Clearing time for the amino acids ranged from 5 to 10 minutes; for the ace- 
tanilide, from 11 minutes with mercuric oxide to 14 minutes with copper 
sulfate. Digestion temperatures were from 332 to 335°C. 

The results are given in Table 5, with the theoretical nitrogen content for 
each material. Mercuric oxide again yields the highest values. Lysine is by 
far the most resistant to yielding up its nitrogen, and mercuric oxide is the 
only one of the three catalysts giving values close to the theoretical amount 
for this material after one hour’s digestion. This confirms a report elsewhere 


in the literature 6. 
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TABLE 5 


effect of catalysts in the determination of nitrogen in amino 


acids and acetanilide 


Theoretical Nitrogen found 


nitrogen Digestion with CuSO,4.5HeO 
Substance content period as catalyst with Se as catalyst with HgO as catalyst 


per cent hour per cent per cent per cent per cent per cent per cent 
by of by of by of 
weight * theoretical weight * theoretical weight * theoretical 


+ 


99 260.41 99, 3: 
QQ 3 26 9Q9 
99 26 99 
99 18 99. 
Q9 |. 18 99 
99. 99 |. 
Histidine 2 7 98 . 5: 19 98 98 
98.53 19 98 98 
OR 19. 98 98 
81.1 13.41 87. 94. : 
82. 14 
88. 14.52 94 


Arginine § 5 26.33 99 26 
26: 9g9 26 

26. 4. 99. 4. 26 

99 _ 23 18 

99. ; 18 

99 a. 


< 
+ 


Comm Uw Ww 
Sow wnrw vw 

a 
amawuN = 


~! 
Nw 
~ 


rss 


Acetanilide 


Cystine ; 5 11 
11 
11 


*Each value is the mean of two determinations. 


An analysis of variance of precision of the duplicate values (lysine excluded), 


whose averages are given in Table 5, shows no significant difference in pre- 
cision between the results obtained with any of the three catalysts or between 
the results obtained with the five pure compounds. 

In this connection it should be pointed out that mercuric oxide generally 
gave the highest and most accurate results for the pure compounds, as well 
as for the leathers studied, and it also gave as precise results as the other 


two catalysts for both classes of material. 


II1. DistTiLLation 


The ALCA method? permits the use either of standardized hydrochloric 
or sulfuric acid or of boric acid as the absorbent for the ammonia in the Kjel- 
dahl distillation. The use of boric acid saves time as it does not require any 
standard base for the titration of excess acid, nor does it require accurate 
measurement of the amount of solution used as absorbent. Boric acid has 
been extensively studied for this purpose since it was first proposed §. It has 
been shown to give good agreement with the distillation and titration using 


strong mineral acids %, 19, 11, 12, A concentrated solution, 4 per cent, is re- 
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quired for best results. Fifty ml of such a solution will retain ammonia equiva- 
lent to 95 mg of nitrogen!%. The temperature of the absorbent should pre- 
ferably not exceed 40°C !%, in order to prevent loss of ammonia. When kept 
in pyrex glass, the boric acid solution is stable for at least six months ! 4, 


\ir bubbling through the boric acid solution does not cause a significant 
loss of ammonia when the boric acid concentration is 0.9 per cent or more !5 
Since appreciable quantities of air pass through the solution only at the 
beginning of the distillation, when the boric acid concentration is 4.0 per 
cent, and since the concentration is lowered only to 0.8 per cent when 200 
ml of water have been distilled, no error should occur from this source. 


‘Two sources of error may easily be encountered, however. They are the 
entrainment of alkaline spray in the distillate 16 and the loss of ammonia, 
associated with poorly-fitting rubber stoppers!7. The first can be prevented 
by some sort of baffle plate in the lower part of the connecting bulb thus 
retaining a small amount of boiling water in the bulb during distillation. 
This water prevents alkali spray from reaching the upper tube. Stainless 
steel screens form efficient baffles! *. In the absence of special baffles, a loose 
plug of steel wool inserted in the lower tube of the connecting bulb effectively 
eliminates alkali spray entrainment. This was used in the determination 
reported in this paper. However, the steel wool decomposes and must be fre- 
quently replaced. Care must be taken that it does not form a crust, blocking 
the tube. 

‘The entrapment of condensate between the rubber stopper and the neck of 
the distilling flask may sometimes cause low results, as some ammonia is 
apparently retained in the space and not swept out. Errors form this source 
are generally no greater than the experimental error of the titration, but oc- 
casionally a much larger error, as much as 1 per cent of the total titration 


value, may occur. 


Such errors may be avoided by using spherical ground glass connections 
or by specially matching the rubber stoppers with the flasks for close fit, and 
wetting the surface of the stopper before insertion. In a series of determina- 
tions in which the only variable was the use of rubber stoppers or glass con- 
nections, there was indicated a slightly higher precision in favor of the glass 
connection. The standard deviation in ml of titrant, calculated from 12 de- 
terminations with glass connections, was 0.029, from 17 determinations with 
rubber stoppers, 0.043. However, the difference would justify glass con- 


nections only for the most precise work, because of the considerable increase 


in cost of the apparatus, and because the size of the sperical joint is not ac- 


comodated in the ordinary Kjeldahl digestion racks without modification. 
Rubber stoppers, matched with the flasks and moistened before inserting, 


were used in the measurements reported here. 
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IV. ‘Tirration 

One of the reasons for the slow acceptance of the boric acid method seems 
to have been the difficulty in finding a satisfactory indicator for the titration. 
The ALCA method specifies methyl orange (methyl red is required for hydro- 
chloric or sulfuric acid absorbent). Bromphenol blue has been suggested as 
more suitable ! 3, but neither indicator is quite satisfactory !° Mixed indicators 
such as methyl-red- methylene blue !%, methyl red-tetrabromophenol blue 2°, 
and methyl] red-bromcresol green?!, 22, have been suggested. 


1. Indicators 

The color changes of six indicators were compared in this study. They 
were: methyl orange, 0.1 per cent aqueous solution; methyl red, 0.1 per cent 
aqueous solution; bromcresol green, 0.1 per cent solution in 95 per cent 
ethanol; methyl red (3 parts) with methylene blue (2 parts), each 0.1 per cent 
solution in 95 per cent ethanol; methyl red (1 part) with bromcresol green 
(5 parts), each 0.1 per cent solution in 95 per cent ethanol; and methy! purple 
23, a commercially prepared solution containing methyl] red and a dye. 
The methyl orange shows its most pronounced color change at a pH about 
4.4, while all other indicators change most rapidly at pH values between 
4.8 and 5.1. ‘These values were observed by titrating 250 ml of 0.8 per cent 
boric acid in a 400 ml beaker, in ordinary daylight, with 0.05 N sulfuric acid 
and measuring the pH with a Fisher titrimeter and a Beckman pH meter. 

The principal reason for the unsatisfactory performance of methyl orange 
may be seen from examination of the titration curves in Figure 1. In this 
experiment, 300 ml of aqueous solution containing 10 ml of 0.2 N solution of 
ammonium sulfate, 10 ml of 0.0835 MN sodium hydroxide, and different 


amounts of boric acid, as shown, were titrated with 0.1 N sulfuric acid. For 


solutions corresponding to the conditions of the Kjeldahl titration, i. e., in 
the neighborhood of 50 ml. of 4 per cent boric acid, the pH of the end point 
lies between 4.5 and 5.5. Since methyl orange shows its most vivid color 
change below this range, its end point does not' lie on the steepest part of the 
curve, and hence more acid is needed to effect a given degree of color change 
than with the other indicators. 

Each of the three mixed indicators gave a color change more readily per- 
ceptible at the end point than that produced with either methyl red or brom- 
cresol green alone. No difference was noted that would make any one of the 
three mixed indicators greatly preferable over the other two. The authors 
happen to prefer the methyl red-methylene blue mixture. 


2. The Effect of Boric Acid Concentration on the Titration 

The titration curves in Figure 1 also illustrate the effect of boric acid con- 
centration on the titration of ammonia. From these curves it is seen that the 
sharpness of the endpoint (drop in pH value per unit volume of acid added 
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(23 45€7 89 101 12 131415 
ML. OF O.1N H,SO, 


FIGURE 1.—Titration curves of NH ,OH in aqueous solutions containing various amounts 
of H,;BO,;. The numbered curves were obtained by titration of these cor- 
responding solutions: 

300 ml aqueous solution containing no H;BOs;, 0.835 mF NH ,OH 
peer - re 25 ml 4°, 7 x = 
50 ml 4°; : Fe e 
100 ml 4°; 3 e id 
150 ml 4°, 
200 ml 4°, 


near the point of inflection) decreases with increasing concentration of the 
boric acid. 

Hence it is advantageous to use a sample weight requiring the minimum 
amount of boric acid. As already mentioned, it has been found that 50 ml 
of 4 per cent boric acid will safely absorb and hold 95 mg of nitrogen as 
ammonia. This is equivalent to the nitrogen present in 0.53 gram of a speci- 
men consisting of 100 per cent hide substance. If a sample weighing 0.5 gram 
is used, and the standard acid is 0.1270 N, each 0.1 ml represents 0.2 per cent 
hide substance. As one drop of 0.05 N acid produces a readily visible change 
in the color of the mixed indicator in the absorbing solution, it should be 
rather easy to match end-points in routine determinations within 2 drops of 


0.1270 N acid, corresponding to an error not exceeding 0.2 per cent hide 


substance, and, with care, even this error could be reduced. When the sample 


is known to contain less than 50 per cent hide substance, as in most vegetable- 
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tanned leathers, one-gram samples may be used without increasing the con- 
centration of boric acid. 

The use of 50 ml of boric acid has the further advantage that, when diluted 
to 250 ml with distilled water, the pH value of the solution is very close to the 
most sensitive end-point of the mixed indicators, thus minimizing the end- 
point correction. The smaller sample of leather is, of course more easily di- 
gested and gives less foaming during the early part of the digesting. 


3. Effects of Concentration of Ammonium Sulfate and of Carbon Dioxide on 
the Titration 

‘Two other variables in the solution to be titrated are the concentration of 
ammonium sulfate, which depends on the amount of ammonium titrated, 
and the concentration of carbon dioxide absorbed from the air. The possible 
effects of these on the titration were studied by conducting titrations of boric 
acid solutions containing different amounts of these substances. ‘To these 
solutions, each containing 25 ml of 4 per cent boric acid and 10 ml of 0.08 N 
sodium hydroxide, were added 10, 20, and 50 ml, respectively, of 0.2 N am- 
ammonium sulfate. Each was diluted to 300 ml and titrated with 0.1 N 
sulfuric acid. The effect, if any, of the concentration of ammonium sulfate 
was less than the experimental error of the titration. 

To study the effect of carbon dioxide, three solutions containing 25 ml of 
4 per cent boric acid, 10 ml of 0.2 N ammonium sulfate, and 10 ml of 0.08 N 
sodium hydroxide were diluted to 300 ml with three portions of distilled water 
treated as follows: (1) freshly boiled; (2) exposed to laboratory air for several 
days; and (3) saturated with carbon dioxide by bubbling a stream of the gas 
through it for 15 minutes. On titrating with 0.1 N sulfuric acid, it was found 
that the solution saturated with carbon dioxide showed a less definite end- 
point, but that there was no appreciable defference between the carbon- 
dioxide-free solution and that in equilibrium with the laboratory air. 

It is concluded that, under the conditions likely to be encountered in the 
Kjeldahl titration, the effects of concentration of ammonium sulfate and of 


carbon dioxide will be negligible. 


\V. Discussion oF Factors PERTINENT TO THE ALCA METHOD 
1. Precision of Different Steps in the Procedure 


Table 6 shows the standard deviations calculated at different stages of 


the Kjeldahl procedure, as well as for the complete analysis of six pure com- 


pounds and the three leathers studied. ‘The large standard deviation for 
lysine is in keeping with the difficulty encountered in recovering the theore- 
tical amount of nitrogen, as pointed out in the discussion of Table 5. An 
inspection of the standard deviations in Table 6 reveals that leathers II and 
III can be analyzed for hide substance with approximately the same pre- 
cision as pure compounds. Since leather | differs from leather III only in 
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grease content, and since the precision of results from leather II] is signifi- 
cantly better than that of leather I, it may be concluded that the grease in 
Army upper leather can have a significantly adverse effect on precision. 


TABLE VI 


Standard Deviations in the Kjeldahl Determination of Hide Substance. 
Values are based on the two longer digestion periods 
for cach catalyst. Data on all three specimen 
sizes are included for each leather. 
No. of Standard 


deter deviation, 
Step or operation minations all catalysts 


(per cent hide sub.) 
02 
Q9 


Standardization of acid or titration 


Distillation and titration 


Analysis of arginine 
Analysis of glycine 
Analysis of histidine 
Analysis of lystine 


Analysis of cystine 


Analysis of acetanilide 
Analysis of Leather I 

Analysis of Leather II 
Analysis of Leather ITI] 


hee 


*For HgO catalyst, the standard deviation, based on four determinations, was 0.38. 


2. Digestion of the Specimen 


The use of a sample weighing only 0.5 gram has definite advantages in the 
digestion as well as in the distillation and titration. The smaller sample 
hastens the digestion and reduces foaming in its early stages. As shown above, 
the smaller sample permits the use of only 50 ml of 4 per cent boric acid solu- 
tion as absorbent, thus adding to the convenience and precision of the de- 
termination. There is no particular gain in precision in using a specimen as 
large as 1.4 grams, as specified by the ALCA method. If the ground leather 
is passed through the Wiley mill twice and thoroughly mixed, 0.5 gram is 
quite sufficient. 


Mercuric oxide as the catalyst gives a more rapid digestion than does copper 
sulfate, and yields better recovery of nitrogen than does selenium. It requires 
one brief additional step, the addition of a reagent to destroy the mercury- 
ammonia complex before distillation, but this does not require great care, 
and there is still a large net saving of time. A suitable digestion mixture for 
a 0.5 gram sample is 20 ml of sulfuric acid and 8 grams of powdered potassium 


or sodium sulfate containing mercuric oxide in the proportion of 7 grams of 
the oxide to 100 grams of the sulfate, 
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3. Distillation and Titration 

The volatility of mercury and some of its compounds is a factor to be con- 
sidered in connection with the distillation. When appreciable amounts of 
chlorides are present, some mercuric chloride is deposited in the neck of the 
flask during digestion. However, this does not seem to affect the results. 
Mercuric oxide as catalyst has been objected to on the ground that it vola- 
tilizes and amalgamates with the block tin condenser tubes commonly used 
in the Kjeldahl apparatus. When an all-glass apparatus was used in this 
laboratory, the fact that volatilization of the mercury occured was indicated 
by slight turbidity of the boric acid solution, provided that distillation was 
started immediately after addition of the sodium thiosulfate solution. But if 
the flasks were allowed to stand for 5 to 10 minutes with occasional shaking 
after the addition of thiosulfate, such turbidity never occurred. If the latter 
procedure is followed, then, it seems safe to assume that volatilization of the 
mercury will be negligible. 

Boric acid as the absorbent is thought preferable to the standard hydro- 
chloric or sulfuric acid. It requires only one standard solution and only one 
accurate measurement in the determination. It is a stable solution and can 
be stored at least 6 months. Precautions against carbon dioxide contamina- 
tion become unnecessary. No objectionable feature of the boric acid method 


was observed in this study. 


$. Indicator. 

The methyl orange indicator specified by the A.L.C.A. method is much 
less suitable for this titration than any of several mixed indicators. Such a 
mixed indicator as 0.06 per cent methyl red and 0.04 per cent methylene blue 
in 95 per cent ethanol solution gives a much more sharply defined end-point, 
and one that corresponds more closely to the stoichiometric point as shown by 


electrometric titration curves. 


VI. RecomMMENDED MopiFicatTions or THE ALCA Metuop 
In view of the results obtained in this investigation, the following modifi- 
cations of the ALCA method are suggested: 


1. The weight of specimen should be 0.5 gram. The leather should be 
prepared by passing twice through a Wiley mill with a 4-mm screen, being 
throughly mixed after each pass. 


2. The digestion mixture should consist of 20 ml of sulfuric acid and 8 


grams of a mixture containing 7 parts of yellow mercuric oxide to 100 parts 


of sodium or potassium sulfate by weight. 

3. After cooling and dilution of the digestion mixture, 25 ml of an 8 per cent 
sodium thiosulfate pentra-hydrate solution should be added to precipitate 
the mercury, and the flask allowed to stand for 5 to 10 minutes with occasional 
shaking before proceeding with the distillation. 
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$. The absorbent solution should be 50 ml of 4 per cent boric acid solution, 
with 10 drops of a mixed indicator containing 0.06 per cent methyl red and 
0.04 per cent methylene blue in 95 per cent ethanol solution. 

5. The distillation apparatus should include a scrubber-type connecting 
bulb with steel wool or screen to prevent entrainment of non-volatile alkali 
in the distillate. Special care should be taken that rubber stoppers fit, the 


flasks tightly, and are wetted before insertion. 


The authors gratefully acknowledge the assistance of John Mandel and 


Robert B. Hobbs in the statistical analysis and preparation of the data for 


publication. 
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VIII. Appenpix 


? 


Analysis of variance of data in Table 3. 


Source of Variance Degrees Sums Variance 


of of Mean Ratio 
Freedom Squares Squares (F) 


Potal 3 765,438 
Within duplicates 7 44.5 
Between duplicates 765,394 
Leathers 764,678 
Catalysts 123 “ 49. 2(significant ) 
Digestion mixtures 2608 - 
Leathers x catalysts 26 
Leathers x digestion 
mixtures 176 
Catalysts x digestion 
mixtures 113 
Leather x catalysts 


x digestion mixtures ; 10 


The analysis shows that the effects of leathers, catalysts, digestion mixtures, 
and the three two-factor interactions are all significant. The large variance of 
the leathers is, of course, due to the difference in per cent hide substance of 
the three samples, and is included only to permit calculation of the other 


items. That significant differences in the results can be caused by using dif- 


ferent catalysts or different digestion mixtures might have been observed by 


an inspection of ‘Table 4. The three two-factor interactions in the table above, 
however, show in addition that the effect of either the catalyst or the digestion 
mixture is not the same for all leathers. Nor is the effect of the catalyst the 
same for all digestion mixtures. The agreement between the mean square 
of the 3 factor interaction (1.25) with that corresponding to the variability 
within duplicates (1.63) indicates that no appreciable source of variance 


exists except those considered in this analysis. 


ABSTRACTS 


Amino Acid Analysis. By G. R. Tristan. Chem. and Industry, No. 53, 5 868 (1950). 
Various methods for the determination of amino acids are critically discussed. 


A Simple Trap for Use with a Water Pump. By D. Geoghegan. Chem. and Ind., 
No. 5, 94(1951). A simply constructed water trap has proved of service in preventing 
water entering a filtering flask, or other apparatus, being evacuated by a water pump. It 
consists of a short piece of wide glass tubing, such as the neck from a broken 500-ml. flask, 
fitted with single-holed rubber bungs at each end; the upper bung holds a 10-ml. pipette, or 
other similar type of bulb tube, with a Bunsen valve attached to its taper. The lower bung 
carries a short piece of glass tubing, one end pushed up to emerge just below the level of 


the seating; the other end is connected with the pump. The valve slit is made with a razor 
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blade in one side of the rubber tubing parallel with the taper of the pipette. This ar- 
rangement allows sufficient clearance for the valve to function, and prolong the life of the 
tubing by preventing complete collapse on closure. The pipette bulb serves to catch any 
slight leakage of water which may pass through the valve during any violent fluctuations 
of pressure. It serves, also, as an indicator of the efficiency of the valve, any retained water 


being sucked away when the pump recommences working. 


The Evolution of Tanning Procedures With Polymeric Anhydrous Phosphates 
Coriagen Tanning). By Kurt Lindner. Das Leder, 1, 203 and 233 (1950). Over 15 
vears ago Lindner observed that acidified aqueous solutions of Calgon, sodium hexameta- 
phosphate, would change hide to a leather-like substance and a patent was obtained for 
tanning with polymeric metaphosphoric acid or its alkali salts. The phosphate salt was 
called Calgon in Germany and the United States but the tanning preparation was named 
Calgon in the United States and Coriagen in Germany. Wilson in the United States dis- 
covered the tanning action of these phosphates at about the same time. Developments in 
phosphate tanning are reviewed. The author summarizes the present situation as follows: 
The tanning compounds are high polymeric phosphoric acids, especially those of the meta- 
phosphoric acid type. Technical products contain appreciable amounts of higher polymers 
than hexametaphosphate. ‘‘True” tanning occurs in the acid region. The polymetaphos- 
phoric acid and the amino groups of the skin form salt type bonds. At optimum pH value 
2.35) and maximum take-up, the ratio of amino nitrogen to phosphorus is 1:1. The maxi- 
mum take-up is 9.3 grams of HPO; per 100 grams of hide substance. At optimum pH, 
polyphosphate treatment is more of a tannage than a pickle because (1) the phosphate 
leather is resistant to putrefaction, (2) it does not acid-swell on washing, (3) the phosphate 
does not wash out, (4) the shrinkage temperature is 63-65° as compared with 38° for the 
pickled skin 

Salts, especially chlorides, adversely affect combination; therefore before tanning, 
skins should be washed until salt free and addition of salt during tanning should be avoid- 
ed. In the presence of appreciable amounts of neutral salt or at higher pH values poly 
phosphate acts partly as a tannin and partly as a pickle. In the region from pH 6 to pH 7 
polyphosphate causes strong neutral salt swelling of the skin. At about pH 9 all tendency 
for combination with the skin ceases. Polyphosphate tannage greatly improves vegetable 
tanning. Even in strong liquors the vegetable tannin cannot overtan the grain layer. It 
is not yet known whether the vegetable tannin gradually replaces the polyphosphate or 
whether the amino groups of the hide protein are completely or partially masked by poly- 
phosphate so that the combination with vegetable tannin occurs in another manner. Pre- 
tannage of chrome leather with polyphosphate results in firmer leather of increased tensile 
strength, increased CroO3; content and smoother grain. Smaller amounts of chrome than 
normal can be used without lowering leather quality. LBC. 


Sulfide Stains and Discolorations on White Hide. By G. Joerss. Das Leder, 1, 
257 (1950). In sulfide lime liquors there are sharply defined, strongly colored bluish-black 
specks of iron sulfide on the skins and also weaker, less sharply defined blue areas caused 
by iron salts and sulfide. (Schultz J.A.L.C.A. 23, 356) found little or no discoloration if the 
hides were treated with alkali before they came in contact with sulfide and that discolora- 


tion was greater on poorly cured hides. The iron contents of various components of a lime 
liquor are approximately as follows: Hide 0.01 per cent; hair (5-10 per cent of the hide) 
0.03 per cent; sodium sulfide concentrated (60 per cent NaeS) 0.1 per cent; sodium sulfide 
crystalline (30 per cent NasS) 0.003 per cent; low iron lime, 0.1 per cent; other limes 1.0 


per cent; and water 0.1 milligram per liter. A lime liquor might therefore contain either 2 


grams of iron from 2 kilograms of concentrated or 0.12 grams of iron from 4 kilograms of 
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crystalline sodium sulfide, 5-50 grams of iron from 5 kilograms of lime, 12-13 grams of iron 
from 100 kilograms of hide and 0.5 grams of iron from 500 liters of water. Only a small 
proportion of the iron is from the sulfide. Laboratory experiments were made on calfskins 
with lime pastes and liquors, comparing the staining by concentrated and crystalline 
sodium sulfide, by good and poor curing of the skins, and of liming for 24 hours in a straight 
lime before putting them in a sulfide lime versus starting them in a sulfide lime. The re- 
sults showed that the iron content of the sulfide had no influence on the skin properties and 
was not responsible for the sulfide discoloration. Allowing the sulfide solution to settle and 
adding only the clear solution to the lime did not alter the results. Poorly cured skins were 
discolored more than well cured ones. Staining was decreased or prevented by a prelimin- 
ary liming in straight lime. LD. 


Hide Damages and Their Control. By Franz Margold. Das Leder, 1, 281 (1950). A 
brief description with illustrations is given of the common skin parasites. These are (1) 
ticks, (2) mites which may be divided into burrowing mites (Acarus), sucking mites ( Psor- 
optes) and scale eating mites (Chorioptes), and (3) two types of lice, Anoplura and Mallo- 
phyga. Dry hides are attacked by beetles and moths. Formerly cresol preparations, pyreth- 
rum and derris extracts were used to protect animals but some of the new products such as 
DDT (dichloro-diphenyl-trichloromethylmethane) are more effective. DF DT (difluoro- 
diphenyl-trichloromethylmethane) is much more poisonous to warm blooded animals than 
DDT. Both DDT and Gammexane (hexachlorocyclohexane) are valuable additions to the 
list of insecticides for controlling parasites. In times when hides are so valuable the follow- 
ing control measures should be taken: (1) periodic spraying or washing all animals with a 
1 per cent gammexane solution at intervals of about 4 months as a preventative against 
mites, ticks, and lice; this treatment will also kill 60-70 per cent of the grubs; (2) spray 
stalls to kill flies and other vermin that disturb the animals and spread disease; (3) treat at 
once with gammexane, skins that are to be dried; (4) provide means in hide houses and 
tanneries for fumigating dry hides overnight; or (5) if they cannot be fumigated, spray them 
with gammexane emulsions, using at least 0.5 gram of active ingredient per square meter 
of skin and fumigating the room every 4 weeks. Pra. 


Determination of Chromium in Chrome Leathers Containing Aluminum. By 
A. Kintzel and Hildegard Kuhtz. Das Leder, 1, 287 (1950). Oxidation and decomposition 
of the ash of leather tanned with chrome and aluminum salts is incomplete with chlorate 
fusion mixture (2 parts potassium chlorate, 3 parts potash, 5 parts soda). Borax mixture 
consisting of equal parts of borax, soda, and potash is preferable. The ash from 2 grams 
of leather should be mixed with 4-5 grams of borax mixture and fused for 30 minutes. The 
fused material should be dissolved in hydrochloric acid and reduced with a little ethyl al- 
cohol. Aluminum and chromium are precipitated together and weighed as the hydroxides 
after which chromium is determined iodometrically. Direct precipitation of aluminum from 
the fused mixture (with chrome as chromate) is less exact because of the small aluminum 
content. Decomposition of either leather or its ash with perchloric-sulfuric acids is as 
satisfactory as fusion with borax mixture and makes possible the determination of silicic 


acid. Ek. 


The Preparation, Evaluation and Use of Synthetic Tannins. By J. A. Sagoschen. 
Osterreichische Leder-Zeitung, 4, No. 19, 6; No. 20, 6 (1949). The development of syntans 
is reviewed. Syntans must be completely soluble in water, 70-90 per cent should salt out, 
and they should have a tanning value of at least 50 and a combining value of at least 30. 


The ash content of replacement tannins should not exceed 10 per cent with maxima of 0.1 
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per cent FesO, 1 per cent CaO, and 0.5 per cent MgO or ALO 


The various uses of syntans 
for tanning, decreasing insolubles, assisting in other 


tannages and neutralizing mineral 
No replacement syntans have been made in Austria to date, 


RE, 


tannages are briefly described 


only auxiliary syntans 


Sweetened Chestnutwood Extract. Anon. Osterreichische Leder-Zeitung, 5, No. 23, 
473 (1950 In 1935, when quebracho extract could not be imported, Italian technicians 


developed a substitute known as sweetened chestnut wood extract. This was made by 


treating chestnut extract so that it resembled sulfited quebracho in astringency 


acid con- 
tent, molecular dispersion, pH value, ete. 


It produces light colored, light-fast leather. 
Yields of sole leather of 62 per cent or more are obtained as compared with 57 per cent with 


quebracho. It is still being used by Italian tanners for sole, upper, and sheep lining leathers. 


Be. 


PATENTS 


Acylated Protein and Method for Making Same. U. S. Pat. 2,525,792. W. G. 
Gordon, R. W. Jackson, Philadelphia, and A. E 


Brown, Washington, assignors to U. S. 
of America. Appl. July 8, 1947. 


A process of preparing a protein derivative which is com- 
pletely soluble in warm, dilute aqueous alkali, comprising reacting an aqueous alkaline 
solution of a protein material with the chloride of an aliphatic higher fatty acid containing 
8 to 18 carbon atoms, precipitating the formed acylated protein derivatives by acidifying 
the resulting solution, and recovering the acylated protein derivative. 


Leather Skiving Machine or Splitter. U.S. Pat. 2,527,811. R. W. Hall, Cincinnati, 
Ohio, assignor to the Randall Co., Cincinnati, Appl. Sept. 13, 1948. A mechanism of the 
adjustable type for various thickness of product. 


Leather Substitute. U. S. Pat. 2,530,441. H. A. Reinhardt and W. T. Harrison, 


Longmeadow, Mass., assignors to Biglow-Sanford Carpet Co., 
Appl. Aug. 3, 1945 \ sheet material comprising a 
compressed thermoplast vinyl chloride 


Thompsonville, Mass. 
homogenous continuous body of a 
vinyl acetate resin and a plasticizer therefor, a 


sheet of an open-weave woven cloth embedded within said continuous body of resin, and 
t mass of individual reinforcing unwoven crimped rayon staple fibers 2-6 inches long and 
10-35 deniers diameter extending through the openings thereof and randomly disposed 
vertically and horizontally and individually embedded in and permeating said continuous 
body of resin at both sides of the cloth, said resin constituting the major part by weight 


of said sheet, and a pigment distributed through said continuous body of resin. 


Dehairing Machine. U.S. Pat. 2,531,209. W. Gilbert, Richmond Hill, N. Y. Appl. 
Nov. 30, 1946 


A dehairing machine for fur bearing skins comprising a box having two con- 
tacting plucking rollers, one of which has a resilient gripping surface and the other a series 
of spaced gripping jaws having gripping surfaces parallel with the axes of the follers, a guard 
plate beneath said rollers with a narrow slot beneath the contacting surfaces of the rollers, 
means for driving one of said rollers, means for adjusting one roller toward the other, a 


rotatable supporting guide rod for the skin being operated on, movable toward and away 
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from the slot in the guard plate, foot actuated means for moving said guide rod, the slot 
in the plate being so narrow that the skin cannot be pushed into contact with the con- 
tacting rollers. 


Manufacture of Animal Glue Jellies. U.S. Pat. 2,531,715. T. A. White, Jackson 
Heights, N. Y., assignor to National Starch Products, New York. Appl. Apr. 28, 1948. An 
animal glue composition comprising animal glue, a reducing sugar acting as a plasticizing 
medium and a selected ammonium compound the ammonium radical of which acts to re- 
duce or inhibit the resinification of the glue composition, the ammonium compound being 
selected from the group consisting of ammonium chloride, ammonium nitrate, ammonium 
thiocyanate and ammonium lactate, the said ammonium compound being in the propor- 
tion of from a fraction of 1 per cent to 20 per cent by weight of the dry animal glue in the 
composition. 


Leather Splitting Machine. U.S. Pat. 2,532,398. H. Fehlmann, Courtelary, Swit- 
zerland. Appl. July 6, 1948. A splitting machine of the band cutter type. 


Machine for Smoothing or Ironing Leather, Particularly Shoe Sole Leather. 
U.S. Pat. 2,532,601. A. Bucek, Otrokovice, Czechoslovakia, assignor to Bata, Zlin. Appl. 
Aug. 27, 1947. In a bridge rolling machine including a carriage, a pressure exerting device 
mounted on the carriage comprising spring biased toggle levers and vertically movable 
thrust plates actuated by said toggle levers, and a vertically movable working roll having 
bearings engaged by said thrust plates, the arrangement of the bearings of the working roll 
so as to be completely separate from the pressure exerting device of the machine and to be 
freely movable up and down along a path and in a space confined by the walls of the car- 
riage frame and the thrust plates of the toggle levers of the pressure exerting device, the 
latter being mounted as an adjustable unit in the carriage frame in such a way that the 
clearances between the bearings of the working roll and the thrust plates of the toggle 
levers of the pressure exerting device are variable as required, within the limits of a free 
movement, not loaded by the said pressure exerting device, of the working roll. 


Leather-Like Material. U.S. Pat. 2,533,976. M. C. Teague, Ridgewood, N. J., as 
signor to U.S. Rubber Co., New York. Appl. Mar. 1, 1945. A leather-like multi-ply shoe 
upper material having elastic properties and a textile inner face and a plastic outer face, and 
formed of two fabrics bonded together by a laver of rubber lying therebetween and which 
normally holds both fabrics in a condensed condition so that these fabrics will stretch be- 
tween 8 and 25 per cent in one direction and less than 5 per cent transversely to such di- 
rection, at least one of said fabrics being knitted and having firmly adhered to its condensed 
outer surface a stretchable tough layer of a heat softening vinyl resin that is about 0.02 
inch thick, to thereby provide a flexible and stretchable composition sheet material that 
will give good wear without scuffing, sagging, or cracking and without needle cutting when 
embodied in the upper part of shoe. 


Method of Extraction of Tannic Acid from Sumac Leaf. U. S. Pat. 2,537,510. 
G. Carrara, Milan, Italy. Appl. Feb. 17, 1948. Ina method for the recovery of a low specific 
gravity light colored tannin from sumac leaves the steps of extracting the pulverized leaves 
with water by percolation and at a temperature not exceeding 50°C. until about 50 to 55 
per cent of the tannin contained in the leaves is removed as an aqueous solution, concen- 
trating the same to about 10-12° Be., cooling to about 0° C., further concentrating to about 
28-30° Be. and extracting with ethyl acetate, the ratio of the acetate to the extract being 
about 1.2 to 1.0. 
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Production of Artificial Protein Threads, Filaments, and the Like. U.S. Pat. 
2,542,803. R. L. Wormell, Coventry, England. Appl. Nov. 25, 1949. In a process for the 
production of protein threads by extruding a solution of the protein through a jet into a 


setting medium, and treating the resultant thread in at least one aqueous bath containing 


formaldehyde to render the thread resistant to the action of water, the steps of treating the 
thread with an aqueous solution in which chloral is dissolved, whereby the protein is soften- 
ed and the thread becomes elastic, and stretching the thread at least 50 per cent while it is 
in the elastic state. 


Production of Artificial Protein Fibers. U.S. Pat. 2,541,804. R. L. Wormell, 
Coventry, England. Appl. June 20, 1950. A process for the production of protein fibers 
soluble in dilute alkaline solutions comprising extruding an alkaline protein solution into a 
coagulant bath containing at least one metal salt to coagulate the protein, stretching the 
resultant thread at least 50 per cent, rendering the stretched thread resistant to cold water 
by treatment with an aqueous bath containing chloral and drying the thus hardened thread, 
the entire process being effected in the absence of formaldehyde 


Artificial Chamois Skin and Method of Making the Same. U.S. Pat. 2,540,900. 
G. W. Overton and B. E. Spencer, Freeport, Ill, assignors to Burgess Cellulose Co., Free- 
port, Ill. Appl. June 5, 1947. A sheet of cellulose regenerated from viscose, and having its 
broad outer surfaces more dense than the interior. 


Method of Solubilizing Keratin. U.S. Pat. 2,542,984. C. H. Binkley, Berkeley, 
Cal., assignor to U.S. Govt. Appl. Feb. 25, 1949. A process of preparing a high molecular 
weight solubilized keratin derivative having the property of forming a gel when a hot 
aqueous-alcohol solution thereof is cooled, comprising heating a reaction mixture con- 
taining a keratin-containing material, a neutral, normally-liquid, water-soluble alcohol 
consisting of carbon, hydrogen, and oxygen, water, and an acid at a temperature of about 
from 100°C. to 150°C., said alcohol and water being present in the proportion of about from 
0.25 to 3.0 volumes of alcohol per volume of water and said acid being present in sufficient 
quantity to give a final pH of about from 2.5 to 4.0 at the conclusion of the reaction, there- 
by to produce said keratin derivative. 
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Sodium Bichromate - Potassium Bichromate 


Mutual Chemical Co. of America 
270 Madison Avenue New York 16, N. Y. 


Plants: Jersey City, N. J. — Baltimore, Maryland 


UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
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UNION STARCH & REFINING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
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CALAFENE Binder and Filler 


PIGMENT FINISHES 


Uniform quality binder, filler and carrying agent. Builds 
up body. Improves covering power and spread. Nourishes 
fiber and eliminates harsh feel. No manipulation necessary. 


LEATHER FILLER 


Imparts permanent flexibility. Does not “pipe” or crack. 
Covers cuts and imperfections. 


SUEDE SPLITS 
Plumps the skins, strengthens and builds up low ends. When 
sneded the skins have a velvety nap and full mellow feel. 
Does not lay on the surface. 


Manufacturers of a complete line of specialties for the tanning trade. 


Fix Chemical Co., Inc. 


Estab. 1900 
225 West 34th Street 


New York 1, N. Y. 


HOWES LEATHER CO. INC. BONA ALLEN. Ing. 


SOLE LEATHER 


Buford, Georgia 


TANNERS SINCE 1873 


Tanners Gut Sole Division 8 


Q Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
BOSTON, MASS. roping saddles. 
ST. LOUIS, MO CHICAGO, ILL. 





BELL-MINE LIME 


Year-round Uniformity 


Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


THE OHIO LEATHER CO. 


LUXOR CALF COLORS BLACK JETTA CALF 
WASHETTE - WHITE AND COLORS 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON * NEW YORK * ST. LOUIS *» CHICAGO 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, Ill. - Tannery at Racine, Wisconsin 
195 South St., Boston, Mass., Day Gormiey Leather Co. 12 E. 33rd St., New York City, Moe Shapiro 





a PM £3 Ws OS c 
LAREN 
PGS 


F " i 
HY 


b = aS 
a mae ett 7 ‘ oy 
eae NN Co AS 
Wat SH oe 


a 


IN 1 ial 
ai ‘Ws a Mi 


“yee Bn A 
\V/z. cl rN PL eee, , 
Wr, . eye 
SA % eel NCIE. 
7OO YEAR OLD QUEBRACHO TREE 
NEAR PUERTO CASADO 


TANIMEX 
CORPORATION 


Exchusine 
NORTH AMERICAN REPRESENTATIVES 
OF 
“SASTRE” “CARLOS CASADO” “TANEXTRA” 
“REX” “GUARANI” 


Premium 


QUEBRACHO EXTRACTS 


FROM PARAGUAY 


39 BROADWAY NEW YORK 6 NEW YORK 











REILLY. 
— WHITEMAN- 
WALTON CO. 


OILS, | 
CHARACTER 


_ CONSHOHOCKEN, PA. 


BORNK: BORIC AC/D 


not i 
eae use ic 
_* ond ies toa = 
a ied 
cals —s an x Co. are lo- 
cated in pal citie “pe "Un ited States 
Write for our Boo ot Processing Heavy Leather’ 


PACIFIC COAST BORAX "CO. 
Los AN 





XXVIII 
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Shae and Sega en REPORTER 


TANNERY BUYER. 
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Now more popular than ever! ¢ 
Shoe and toate Reporter's Shoe ent Lauter 
TANNERY BUYER Section, REPORTER 
published in the third issue of 
every month, is read by every Boston (Hdqtrs) Washington 
important executive, superin- Chicago S Leute 
tendent, chemist, and buyer. New York London, Eng. 
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SHOE AND LEATHER REPORTER 
210 Lincoln Street, Boston, Mass. 


Representatives in 


Nalem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 








STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


Hide Powder Division 
of the 
KEYSTONE TANNING AND GLUE COMPANY 
RIDGWAY . PENNSYLVANIA 


Ta NNEPLS Use Clinton's special prepared, labora- 
tory tested products to assure unvarying uniformity. 
CORN SUGAR + CORN STARCH + CORN SYRUP «+ LACTIC ACID 


Over 44 years experience behind Clinton’s 
laboratory service to tanners. 


CLINTON FOODS INC. 
CLINTON, IOWA 


KEPECO FINNALINE KEPOLAC 
EMULLO FRESKO FONDO 
RICCOTAN UNI-LAK 


(Reg. U. S. Pat. Office) 


Kevec Cuenncar Corporation 
Milwaukee |, Wisconsin 


ARTHUR C. TRASK CO. 


Tanners Oils & Extracts 


ARTHUR C. TRASK & SONS CORPORATION 4103 S. LASALLE ST. 
41 Tromont St., Boston Chicago 





Economics of Cattlehide Leather Tanning 


by DR. MERRILL A. WATSON 


Former Executive Vice President, Tanners Council of America 


WHAT THE 15 CHAPTERS GIVE 
WHEN YOU BUY THIS BOOK 


Chepter 1. Historical and Technical 
Background of Cattlehide Leather 
Tanning. 

Chapter 2. Economic Structure of Cat- 
tlehide Leather Industries. 


Chapter 3. Combination and Integra- 
tion in Cattlehide Leather Tanning. 
Chapter 4. Domestic Cattlehide Sup- 
plies. 

Chapter 5. World Hide Supplies. 
Chapter 6. Tanning Materials. 


Chapter 7. Labor in Cattlehide Leather 
Tanning. 


Chapter 8. Capital in Cattlehide Lea- 
ther Tanning. 

Chapter 9. Joint Production in Cattle- 
hide Leather Tanning. 

Chapter 10. Cost in Cattlehide Leather 
Tanning. 

Chapter 11. The Markets for Cattle- 
hide Leather. 

Chapter 12. Characteristics of Demand 
for Cattlehide Leather. 

Chapter 13. Competitive Aspects of 
Cattlehide Leather Tanning. 

Chapter 14. Dynamics of Hide and Lea- 
ther Prices. 


Chapter 15. Cattlehide Leather Tan- 
ning during World War II. 


The Story of the Economics 
of the Leather Industry 


The author, Dr. Merrill A. Watson, is well 
known to the leather and shoe industry. His 


$750 


book is a real contribution to the literature of 


the industry as it completely covers the his- 
tory and economics of cattlehide leather 


tanning. 


OVER 175 PAGES 


PER COPY 
POSTPAID 


CHARTS AND TABLES 
COLORFULLY ILLUSTRATED. 


ECONOMICS OF CATTLEHIDE LEATHER TANNING contains much 
information in its 15 chapters hitherto not published in book form to be 
of use to all practical tanners, shoe and leather men, industrial, govern- 
mental, research workers, professors, students, librarians, economists and 
anyone associated DIRECTLY or INDIRECTLY with the leather and 


ORDER YOUR COPIES TODAY .. . 
Book Delivery Early 1949 
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shoe industry. 


300 West Adams Street 


Chicago 6, Illinois 
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LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 


ESTABLISHED 1883 


Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
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THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 


THE TANNERS’ COUNCIL RESEARCH 
RESEARCH LABORATORY has Two functions 


University of Cincinnati To produce a better Product and 


to do it More Economically. 
5G 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 
UNIVERSITY OF CINCINNATI 


We serve the Tanning and Leather Industry 


through a broad program of Research. 


RESEARCH 
PAYS DIVIDENDS 


when Properly Applied. 


RESEARCH LABORATORY 
THE TANNER’S COUNCIL 


Universtty of Cincinnati 
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Sterozol 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 

@ For inhibiting microbial action on hides and skins in process 
@ For inhibiting mold on stock and leather in process 

@ For preserving finishes 


Sterozol’s low relative toxicity, ease of handling and economy 





have contributed in a large measure to its 


acceptance in the trade. 
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ETHICON SURTURE LAB. 

GENERAL DYESTUFF CORPORATION 

HOOKER ELECTROCHEMICAL CO. 

HOWES LEATHER CO.. INC. 

INTERNATIONAL PRODUCTS CORP. 

KEPEC CHEMICAL CORPORATION 

KEYSTONE TANNING & GLUE CO. 

LEATHER AND SHOES 

L. H. LINCOLN & SON. INC. 

MARDEN WILD CORPORATION 

MARTIN DENNIS CO., THE 

MEAD CORPORATION, THE 

MUTUAL CHEMICAL CO. OF AMERICA 

NATIONAL ANILINE DIVISION, ALLIED CHEMICAL & 

NEWARK LEATHER FINISH CO. 

NOPCO CHEMICAL CO. 

OHIO LEATHER CO., THE 

PACIFIC COAST BORAX CO. 

REILLY-WHITEMAN-WALTON CO. 

RIVER PLATE IMPORT AND EXPORT CORPORATION, THE 

ROBESON PROCESS CO. 

ROHM & HAAS 

SALEM OIL & GREASE CO. 

SAXE CUTCH CORPORATION 

SCHOOL OF LEATHER AND TANNING TECHNOLOGY 

SHOE & LEATHER REPORTER 

SOCONY-VACUUM OIL CO. 

SOLVAY SALES DIVISION, ALLIED CHEMICAL & 

SUN OIL COMPANY 

TANEXCO, INC. . 

TANIMEX CORPORATION 

TANNERS' COUNCIL RESEARCH LABORATORY 

TEAS EXTRACT CO. . 

THE LEATHER MANUFACTURER 

THE OLSON SALES AGENCY 

UNION STARCH & REFINING CO. 

UNITED STATES LEATHER CO.. THE 

WALLERSTEIN COMPANY, INC. 

WARNER CO. 

WHITTEMORE-WRIGHT CO. 

WOLP, JACQUES & CO. 
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MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 


It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


TANNIN. . .... . . 61.55 
NON-TANNIN. . . . . . 16.03 
INSOLUBLES ...... 41.70 
WATER . 2. se ce 0 « « SV 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, 
Myrtan possesses many advantages, such as smooth 
and strong grain, good color and break, as well as 
a round feel. 


Blended into sole leather tannages, it has given 
better yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
MeArthur Chemical Co., Lid., 20 St. Paul St., West, Montreal: 73 King S1., West Toronto 





